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(54) POLYOLEFIN RESIN COMPOSITION, LAMINATE THEREOF, AND PROCESS FOR 
PRODUCING THE SAME 



(57) A polyolefin resin composition which contains: 
a linear ethylene (co)polymer having a density d of from 
0.86 to 0.97 g/cm 3 , a melt flow rate (MFR) of from 0.01 
to 1 00 g/1 0 minutes and a molecular weight distribution 
(Mw/Mn) of from 1.5 to 5.0; and an epoxy compound 
containing two or more epoxy groups in its molecule and 
having a molecular weight of 3,000 or less. Since it has 
a broad molding temperature range, high speed mold- 
ing of a laminate having high adhesive strength can be 
effected. 
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Description 



TECHNICAL FIELD ..; ( ., ;.V. r " J,\' V- 

5 [0001] This invention relates to ja p.olyolefinjresin composition having excellent adhesive property with base mate- 
rials; More speqifically, the invention relates to a method for,the production of laminates by extrusion laminating, which 
can provide a laminate having excellent physical properties-and workability lt particulariy having high adhesive strength 
without using anchor coat agent,.and which has . a broad molding temperature range of from a low temperature region 
to a high temperature region andean effect high, speed molding. ., .. 

BACKGROUND ART 

[0002] Since polyolefin has excellent heat sealing property and moisture proof and can be easily processed, it is 
broadly used not only as monolayer films, sheets or molded container materials'but also as laminates with various resin ■ 

15 films or sheets, as well as with aluminum foil and the like metal foils or paper. A high-pressure radical process low den ; 
sity polyethylene (hereinafter referred to as "HpLDPE") is generally used in these laminates but, in recent years, a linear 
low density polyethylene (hereinafter .referred to as/UpPE!;).obtaip^d by polymerization using a, ?iegler ; typ f e. catajyst 
is used in f ilms.sheets,. hollow .moldings, jnjertion moldings and the like various uses because of its large strength and 
toughness in comparison with the HpLDPE. 

20 [0003] However, further higher strength and high speed moldability at the time of the production of laminates are 
required even in these materials, for the thinning and lightening of moldings.. t , . r/: ,. v ^ ~ , r ; , 

[0004] Thus, a high strength ethylene-a-olefin copolymer having markedly narrow molecular weight distribiitibn'and" 
composition, distribution (hereinafter referred to as "mLLDPE"). has.recently been developed making use of a met?l- ; . 
loc ne catalyst. Since this mLLDPE shows excellent performances in terms, for example, of mechanical characteristics ' 

25 and optical characteristics, it is drawing attention as a packaging material and container material. . . . r> . _ . 
[0005] Under such circumstances, when the conventional HpLDPE is laminated on various base materiafe'by extru- 
sion laminating process, it must be .laminated. geiijecaUy^at a Jijgh.. mojding.temperature of 310°C or more.using ; a bas.e : . 
material coated with an.anchor coat agent, for.th^ necessary, aclhesiye strength- 'in. consequenc^, 

it has problems such as pollution of the working Environment due ; to the r use of a large, amount of solvent for the anchor;. 

30 coat agent and the high temperature,' moldiing at theto the final products and 

possible danger of fire. • t ; m ■ v . 

[0006] On the other hand, LLDPE. produced using a ?iegler -type catalyst and.mLLDPE^produced using a metal- 
locene catalyst have problems'jn that their ?table moving cannot easily be made due to their thermal decomposition at 
a high temperature, they emVsmoke- at the-tpe of molding, t o^ors Remain in the moldings and so on.; therefore, it is 

35 necessary to cany put laminationfof LLDPE 300°C or lower. In consequence, when 

LLDPE,qr mLLDPE is used as a packaging, n^ateiiaJ^y r f a.polyestec film, pplyamide film, metal foil or the 

like base, material by extrusion laminating or the like prac^s, J^nejs a .problem in that adhesive strength of the base 
material with LLDPE or.mLLDPE is weak. ... . ., v - 7 , tV . ■% !;; ;-,r,y (t ;r . - ; . - 

[0007]/ In order to improve i the aforementioned ., ad Ihifsiv^ ^ren yvith ^the.base materialman ozone treating method 

40 in which ozone is sprayed on a, melting film before itsJamiQatipn i ,to„effect oxidation of the^me.lting filrji surface by force 
(JP-A-57- 157724; the term ;JP-A" as* used herein, m^ application) and 

a method in which an ozone treatment and an anchor coat^agent are jointly Jsed have been proposed. However, these 
methods also have disadvantages in that not only, the production, cost is increased but ajso improvement of the adhe- 
sive strength is-not so good.as desired, considering^ b.ad. influence by the ; use.of .oipn^ahd solvent. 

45 [0008] Taking the aforementioned circumstances into consideration, an object of the present invention is to provide 
a polyolefin resin composition which has: superior mechanical strength and .optical characteristics to those of LLDPE 
prepared using a Zieglertype, catalyst; and superior molding workability tq that ^ having low tempera- 

tur heat sealing ability and transparency equivalent to those pf ^m^pPE^an^w^ does not require complex steps, 
has a broad molding temperature range from a low temperature regipp to a high tempei^ture region and which .is^ excel:, f , 

so lent in terms of adhesive strength with various base materials,. water resistance and so on. Another objf ct of ,tjie. preserrt 
invention is to provide a laminate .obtained using the composition and a.method for the production thereof.^ . 

. . \- - .:; *n&> :: ' ■"' ■ >■'«•: x • ; : : . :•. rn s \. '."j 0"?' 

DISCLOSURE OF THE INVENTION . . . . ti y'.,^-,-;;; 

55 [0009] In accordance with .the above objects, the present inventors.conducted extensive studies ^nd achieved .tfie^ 
objects by blending a linear ethylene polymer or copolymer (hereinafter referred generally to as "linear ethylene (cp)ppl- 1 
ymer") with an epoxy compound having two or more epoxy groups in its molecule. In the case of the novel Jinear (cojppl-^ 
ymer to be used in the invention, it has a characteristic, in that the content of low molecular weight components and . 
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amorphous components is small. 

[0010] Accordingly, the invention is directed to a polyolefin resin composition which comprises: resin component (I) 
containing a linear ethylene (co)polymer that satisfies requirements of having (a) a density of from 0.86 to 0.97 g/cm 3 r 
(b) a melt flow rate of from 0.01 to 1 00 g/1 0 minutes and (c) a molecular weight distribution (Mw/Mn) of from 1 .5 to 5.0; 

5 and component (II) comprising an epoxy compound containing two or mo>e epoxy groups in its molecule and having a- 
molecular weight of 3,000 or less, which is^contairied in an : arriount of from 0.01 to 5%^by weight based on the total'- 
amount of components (I) and (II). In a preferred embodiment, the' resin component (I)- comprises 5% by weight 7 or more 
of the linear ethylene (co)polymer and less than 95°/o by weight of other polybleffn^ resin) In a further preferred embodi- 
ment, the composition further contains component (III) comprising a compound or olefin polymer having a- functional 

w group capable of reacting with epoxy group, in an amount of less than 50% by weight based on the total amount of com- 
ponents (I), (II) and (III). 

BRIEF DESCRIPTION OF THEDRvVAiNG^ 1 /' ' V , , , t: ' : ; ' / ''" "[ Z " ' 

15 [0011] 



20 



30 



35 



Figk i ancl V are graphs ^ respectively showing^ amounr curves of the linear ethylene 

copolymers *'(Ph) an : d (P-3) to be used in the' invention^ measured by temperature rising elutioV fractionation 
method. 



BEST MODE FOR CARRYING OUT THE INVENTION " ' " '\ ! ' / J";"" 

[0012] ' Each component of the polyolefi n resin composition "to be used in the invention is described in detail below. 
25 Linear ethylene (co)polvmer' '((component PV . ' ^ '^'V. ! I ^ ... k4 : - 

[0013] " An ethylene homopolymer or an ethylehe-a-olefin^bopbl^ can; be' exemplified' as the linear ethylene 
(co)pblymer in the invention, wherein its physicai properties 'satisfy 1 requirements of haying (a) : a : density of from 0.86 to 
0.97 g/cm 3 ,*^) a' melt floW rate of from 1 0.01 to 100 ^10 minutWani^ (Mw/Mn) of from- 

1 .5 to 5.0, and a linear ethylene (co)polymer (P-T) which' further' satisfies a requirement bf having (d) a composition dis- 
tribution parameter Cb of 2.00 or less is preferable. 

[0014] ..the a-olefin may have preferably from" 3 W20ftHore preferably from 3 l td 12, carbon atoms. For example, 
propylene, l^butene, 1 -pentene, 4-rri ethyi^ -pentene ' : 'i"fhexen€»r Vbctene; - 1-decene, j i -dodecene and the' like can; be 
cited. It may be alone as a co-monomer or a combination of tWo' 8r more. Also, it 'is^dfesirable that the r cbntent of these 
a-olefins is selected within the' range of 30 mbl% f oV lessypVefe'rabiyf Vriol%', in total in the copolymer. 

[0015] The aforementioned requirement (a) of the linear VttiyFehe (bo)polymerWthe invention, namely density, is 
from 0.86 to 0.97 g/cm 3 and when molded into' filmsVlamihates and trie iil<ei it is Within the 'range of preferably from 0.88 
to 0.945 g/cm 3 , more preferably from 0.90 to 0.93 g/cm 3 , and most preferably from 0.91 to 0.93 g/cm 3 . When the density 
is less than 0.86 g/cm 3 ] it entails Hot only inferior rigi&^ but also' poor heat resistance and 

40 inferior anti-blocking ability, so that workability at theHime^bf rn^lding worsens: Also, the vaTue exceeding 0.97 g/cm 3 has 
a possibility of entailing insufficient tear strength' and impact 4 re 1 sistSnce' due to too much hardness.-* 
[001 6] The melt flow rate' (Id) (hereinafter reiferred to *^"MFR") of the linear ethyierie (co) polymer in the invention is - • 
within the range of from b!o'l to TOO g/1 0 m mutes .preferably from 6. 1 to 100 g/10 minutes^more preferably from 0.2 to 
50 g/1 0 minutes, ana* most preferably/from 6ls to 40 g/Td minutes: Jhe MFR value if less : than 0i01 g/10 minutes would 
45 entail inferior workability /(draw down' ability or the likefand if larger than 100 g/10 minuted would entail reduction of 
mechanical strength suchas impact resis'tafice. * '}"; '*\ ' ;' y *• * ; . . . 

[0017] The molecular Weight distribution Mw/Mn (c)' of the linear ethylene (co)polymer'iri - the invention is' within the ' 
range of from T.SttfS.O. It is more 1 preferably from rriost preferably from 1 .8 to 4.0 and particularly preferably < 

from 2.0 to 3.0. the Mw/Mn value If less than V:5 Would' entail inferior moldin'g workability ^ arid if -larger 'than 5.0 would • 
so entail Inferior mechanical strength i such as impart resistance.' v ' 

[0018] In this' connection, the aforementioned molecular weight distribution (Mw/Mn)' is "obtdiried- by measuring v 
weight average molecular weight (Mw) and number average molecular weight (Mn) by gel permeation chromatography 
(G PC) and calculating their ratio (Mw/Mn). , ^--'-- ,s - - 

[0019] The linear ethylene (co)polymer (P-1) in the invention having (d) a composition distribution parameter (Co) 
55 of 2:"00 prfess is suitably used, because blocki ng hardly occurs and heat sealing property is 'improved when laminated. ■ 
In addiiioh, it : does" not cause hygienic problems because of the reduced bleeding of low-mblecular" weight or high 
branching degree Components on the resin surface. v ; " - ^ / '.'^ 

[0020] In this connection, the composition distribution parameter (Cbj is measured in the* following' manner;" - 



BNSDCCID: <EP 1063260A1_I_> 



[0021] " A (co)polymer sample is dissolved in aritioxidant-added orthodichlorobenzerie (ODCB) by "heating at 1 35°C 
to a concentration of 0.2% by weight, transferred in a column packed with diatomaceous earth (Celite 545) and then 
cooled to 25 b C at a cooling rate'of O.rC/min 'to effect* deposition of the- sample on the celite surface. Next, ODCB is 
passed at a constant flow rate through the column in which the sample is deposited, while the column temperature is 

5 increased stepwise to 1 20 °C at 5°C intervals. Thus, a solution containing an eluted component corresponding to each 
temperature is collected. This solution is cooled and then mixed with methanol to effect precipitation: of the sample, 
which is subsequently filtered and dried to obtain an elution sample at each temperatur ;■ Weight fraction and blanching 
degree (the number of branches per 1 ,000 carbon atoms) of each of the thus fractionated sampl s are measured. The 
branching degree is calculated by measuring using 13 C-NMR. 

10 [0022] Regarding each of the fractions collected at from 30°C to 90°C by this method, correction of the branching 
degree is carried out in the following manner: That is/ the" measDred blanchingdegree is plotted against the elution tem- 
perature, and a calibration curve is prepared by approximating their correlation 'to a straight line by least square method. 
Correlation coefficient of this approximation is sufficiently large. The value obtained from this calibration-curve is used 
as the branching degree of each' fraction: In this' connection, this* correct ion is 'not carried out on the fractions collected 

15 at an elution temperature of 95 6 C or more/ because a linear 'relation is hbt always' realized between the elution temper- 
ature and branching degree." r " ••' 1 ;: : : v - --.u, .. J/.- -j' j r, ■'! ^. i/.^s-." ••: ; :' 
[0023] Next, weight fraction wj of each fraction Ys "divided by a'changi'ng amount of the branching degreebj.per.5°e . 
elution temperature (bj - b M ) to obtain a relative concentration cj?arid a composition distribution curve is obtained by 
plotting the relative concentration against the brariching degr6e/By di\/iding the composition distribution curve at a con^ 

20 stant width , the composition distribution parameter Cb is calculated based on the following formula: • * . ^ : ' :• : 

Cb = (Ec ] • bj 2 /Ec j • b l )/(Lc l • bj/ECj) 

[0024] In this case, Cj and. bj are respectively relative concentration and branching degree in the j-th plot. The com- 

25 position distribution parameter Cb becorries l !0 when composition of the sample is uniform and becomes large as the 
composition distribution is broadened. ' " J: ' ■ 1 ' : f - • 1 . S' ; o.* ■?■ ■ *: ' 

[0025] In this connection, many methods have been proposed for expressing the composition distribution of ethyk 
ene (co)polymers/ For' Example'/* according to JP-A-60-88016, ration of Weight average branching degree (Cw) ib 
number average branching degree (Cn) is obtained by'^rrylhg'out a numerical treatment on an assumption that cumuv 

30 lative weight fraction takes a specific distribution (l6garitHmic :, nbrfnal distribution) against the number of branches of 
each of the fractionated samples' the-sample. The accuracy of this 
approximate calculation is reduced wheri t'he : riurnb^ and Cumulative weight fraction of the sample deviate 

from the '''logarithmic ; normal ( distribution and; when a cbmmerfiialiy available LLDPE-is measured, the correlation coef- 
ficient R2 is considerably iow antf'ac'curacy'bf the addition, though these Cw/Cn measuring 

35 method and numerical treatment are 'different from thc&e'Wthe Gtf of the invention; when their numerical values are 
boldly compared, the value of Cw/Cn is considerably larger than that of Cb'. ^ - r * r ; . - 

[0026] The aforementioned linear ethylene (^p^^fnerVn^rie invention can be produced by the use of well known 
catalyst such as a Ziegler tyjje c'ataiy^t ! or a Phillips' t^p^cataiyst' '' :?c T ''-' J r **■ «' . o t , 

[0027] Particularly, those prepared by the folldwirig^twb embodiments are^partieularly desirable: One of these 

40 embodiments is an ethylene (cojpolym^r (P-2) which : satisfies ; the foHowing requirements fd')/(e) and (f) in addition to 
the aforementioned (a) to (c): : '•"-' ; >^"- , .vV/:. , i ; . . .ul. ; : ..... 

(d*)The composition distribution parameter Cb is from 1 !08 tb'2i0; :: v - '• 1 r 

(e) Substantially plural number of peakis are present Yn the eiutidh'temperature*elut1on amount curve by tempera- 
45 ture rising elution fractionation method; and 

(f) The orthodichlorobenzehe-soiuble content X (wt %)'• at 25°C l ana density d and melt flow rate (MFR) satisfy the 
following relationship: l% ' ' ' • * rt '-' • '• ''■ v ^ „r 

^ _ :V,v -,.^j:V^-? -. •„ r. ; . : . 

: (i) when d - 0.b08'ipg MFR^ 0.93, > "* - • ^ ^ v . 

X<2.0 ;^ 

(ii) when d - 0.008 log MFR < 0.93, ' ^' t ; .'■ - ; 'i. 

55 X < 9.8 x 10 3 x (0.9300 -d + 0.008 log MFR) 2 + 2.0. ■ / • . \-:?r; 

[0028] Particularly preferred among them include those which are obtained by horfiopolymerization br-copolymeri- 
zation of ethylene or ethylene with an a-olefin having from 3 to 20 carbon atoms in the presence of a catalyst containing 
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at least an organic cyclic compounding a conjugated double bqndand a compound pi a Group IV transition metal 
in the periodic table. ; ; . a-:-.*- \ •• ■ . - " ' s 5 ^ ;■-.** . * ' ^ ' . 

[0029] * :-The other one of these embodiments- is a linear ethylene (co)pplymer (P-3) which satisfies the following, 
requirements^') and(e') in addition to the aforementioned (a) to (c): . , ,v 

(d")The^composition distribution parameter Cb isfrom.-1.01 to 1,2;and. ■ <. . , T ... •: 
(e l ) Substantially one peak is present in the elution temperature-elution amount curve by temperature rising : elution . 
fractionation method. - • • • ; - - i ■ ■*■ 

[0030] Preferred among them is a linear .ethylene, (cq)polymer obtained ln,t he presence of at least one catalyst con- 
taining a ligand having cyclopentadienyl skeleton and a transition, compound, ot the .Group ;| IV in. the periodic table, 
obtained in the presence of at least one catalyst containing a Jigand, having (^clopentadienyi skeleton and a transition 
compound of the Group IV. in the periodic, table. , ^ . j r . •>;.{•..■• v ... 

[0031] lathis connection, , the linear ethylene (co)pplymer (P-2) ; js a special bomopolymer ;.or copolymer. of ethylene 
in which the peak of.elution^Jemperaturerelution amount curve ; obtained by. temperature rising elution fraptionation 
(TREF) is present substantially in plural numbers as shown in Fig. 1, and the linear ethylene (cojpolymer (P-3) is a typ- 
ical metallocene.catatysUiided homopolymer p.r .copolymer of ethylene, w^ich has. substantially one peak in the elution 
temperature-elution amount curve obtained by .the , temperature rising .elution fractionation (TREF) as shown in Fig. 2 
and is obtained. in thepresence of. at least one catalyst containing a ligand having cyclopentadienyl skeleton apd a com- 
pound of a Group IV transition metal in the.peripdic tabie,.sp that the linear ethylene, (co)pplymers (R-2) and (P-^can 
be clearly distinguished from each other. 

Linear ethylene (copolymer (P-2 ) 

25 [0032]- Vm.the linear ethylene (co)polymer (P-2)Jt is ; ^ desirable ^that tf e,.mole^ distribution (Mw/Mri) (c)Js 

within the range of from 1 .5 to 5.0, preferably from 1 .5 to 4.5, more preferably from 1 .8 to.4.0. and most preferably.f rom 

2.0tO'3iO: ,\ .».--. \ •? a> v* ■ i^rrw ; ■ v ■ • »-:fv ; : .• • .- r 

[0033] « Also.iin the linear ethylene, (co)Rolymer (P-2), it is desirable, that the .cpmposition distribution parameter Cb 
(d') is-within the range* of preferably from,1 .08 to 2.00,, more. pt^r^'l^\tW9 )-79, and most preferably from 1.15. 
30 to 1 .50. The vaiueif less than ,1;. 08 would entail poor hot tack 6^arapteristic and ^larger than 2.00 would .entail reduction 
of transparency and cause a prpblem. of, . for example, forming, a high polymer g^n^he mp 

[0034] As described in the, foregoing.in the case.of the, special. linear ethyJen^ r (co.Jpplymer (P-2) of the present 
invention (e) plural numbers ,of peaks are-present in the elution temper^ture-elution f amp ( unt curve obtained by temper- 
ature rising elution fractionation. (TREF); It is particularly ilesi^ are present 

35 between 85°C and 1 00°C. By the, presence of these peaks,, melting-point becomes.high, crystallinity is ^increased and . 
heat resistance and rigidity of moldings are improved, i f <- r ,,. • » «•,. ,„ v.-;. . ij.. ^ , • 

[0035] Measuring method of the TREF.is as follows., ft, sample. js..; dissolved in, antioxidant (e.g., butylhydroxytolu; 
ene)-added ODCB by heating at 135°C to a concentration of 0.05% by weight, ft 5-ml portion of this sample solution is, 
injected in a column packed with glass beads and trjeacooledto, 25^,at a cooling rate pf 0.1 °C/min to effect deposition 

40 of the sample on the glass bead surface. Next, QQCB »s.pa^ed;it,a f constant Jlpwrate through the column, wh.|e the 
column temperature is increased at a constant rate of 50°C/hr, thereby allowing the sample to elute successively. In this 
case concentration of the sample eluted in the solvent is continuously detected by measuring absorbance with respect 
to the wavenumber of the asymmetric stretching vibration ,of. methylene, i.e. v 2925 cm 1 ,. using : an infrared. detector. By 
quantitatively analyzing concentration of the ethylene, (co)Rqlymer;in.the solution based p.n. this data, the relationship 

45 between elution temperature and elution rate is calculated. «, , w,. * '. \ ■ :. > 

[0036] According to theTREF.analysis,.changes ! in the elution rate against temR^ratu.re iV ctiange can be analyzed 
continuously with an extremely small amount of samples, so that it renders possible the detection.^ relatively, fine 
peaks which cannot be detected by the fractionation method. 

[0037] Also as described in the foregoing, according to component (P-2), it is desirable that the. (f) OQQE?-soluble 
so fraction content X (% by weight) at 25°C and density d and MFR satisfy the relationship of, when the values of d and 
MFR satisfy; 

(i) d - 0.008 log MFR > 0.93, r. \: ^\ s :/»?.;. m . 
55 X is less than 2.0% by weight, preferably less than 1% by weight, and m G ? ... , H *" 0 v . _ 

(ii) in the case of d - 0.008 log MFR <: 0.93, . • : -v-.v:,- v . i . . 
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. t .X< S-BjXiq 3 x.(0.9300,- t ^ , ■ :| 

. ; X < 7,4 x/10; 3 x (0.93.00 - d + 0.008 lpg.MFR) 2 .+ 1,0 , more preferably, .... K'- 

X <:5:6*1-0 3 x (0.9300 -d+ 0.008 log MFR)?+0.5. ■> 

5 [0038] In this connection, the aforementioned amount ,X,of the ODCB-soluble fraction at 25°C is measured in the 
following.manner, A; 0.5-g. portion of a samplers heated in 20 ml of ODCB at 135°C for 2 hours to completely dissolve 
the sample. and then cooled to 25°C. ' Jhis/solution as .allowed to stand overnight at 25°C and then filtered through a 
Teflon filter to collect the' filtrate. Absorption, peak strength of this tijtrate as the sample solution is measured at around 
the wavenumber of the asymmetric stretching vibration of methylene, i.e., 2925 cm 1 , using an infrared spectrometer, 

10 and concentration of the. sample is calculated usjng^ a calibration, curve prepared in advance. Based on this value, 
.' amount of the ODCB-soluble fraction at 25°C.is obtained. .. 

[0039] The ODCB-soluble fraction at 25°C include higfp branching degree .components and tow molecular weight 
' components contained in.the ethylene (copolymer, which cause reductipn of heat resistance and stickiness of the sur- 
face of moldings and also cause hygienic problems and blocking of the jpner surface, of moldi ngs, so that a smaller con- 

15 tent is desirable^The amount of, ODCB-soiuble fraction is influenced *.jDy\the> : oJ,ef)n cq^ntent jan ; d rn^lecular weight, 
namely density and. MFR,. of the copolymeras a whole..;, , .. lT; .,.- t - tJ ; v .;;, -U x -..- i * >: v. . 

[0040]. Inconsequence, when.th^se 'indexes dens^MFR and pDCB-soluble fraction.CQptent satis^jhe^aforemen- f . 
tioned relationship, it. means that .un eye n distribution of ^a-plefip .contained, in the copplymerjas a. whole is ^hnaJL , 
[0041] Since .th e, linear .ethylene s (co)pplymer ( P-2),has narrow molecular weight distribution and composition distri - ; 

20 bution, this is a polymer which has Jarge mechanicalstrength./is excellent in heat sealing property, a nti-bl^ipg .ability^, 

and the like and has good heat resistance. , ... ., :: ^. : . k .. . ri . y ~ ... ,,-.>-. ■., 

[0042] . It is desirable to polymerize the linear ethylene (co)polyrner : (P -2), particularly using the following catalysts, 

a1 to a4. .. v ,. •->■ ,\x- ... v*y. ' - ^ .<* :• ■: . - -v ■ V* "'. - - " ■ . >.r 

25 a1: A compound represented. by % generalfoirouia Me^R 1 .pR 2 q(p l R^) r X 1 4. p .q. r » > . : . .. . t , r - .. . , 

v . [ (in. the formula, Mel is zirconium, titanium, or hafnium, R 1 : and.R 3 are respectively a hydrocarbon group haying 
from.l to 24 carbon atoms or a trialKyJsilyl grpup r< R 2 * is^a ^-pentahe^ibnato Jtgand or a derivative thereof, a ben.-. , 
zoylmethanato ligand, or a benzqylacetonata 

iodine, chlorine or bromine, and p, r q.and.^are 1 integ^ respective ranges of 0 ^P.,< 4, 0 < q <j*.,p.$. 

30 r < 4 and 0 < p + q $ 4-.) :i r U ,,-i't - r : . ^.v^b/r-'^v-^ - r ) " » 

a2: A compound represented by a general formula Me 2 R 4 m (OR 5 ) n X 2 z . m . n . 

(In the formula, .Me 2 is an, element of theGroupsJ.tp, J II in. the perjpdic table, R 4 andR 5 are respectively a hydro- 
carbon group having from 1 to s 24cartDon } atom atom (with the proviso that Me 2 
is limited to an element of.the-Grpup lil/in the^ z is.the valence of Me 2 , 

35 and m and n are integers which Wisfy respective ranges of 0 < m < z and 0 < n < z, wherein 0<m + n<z.) 
a3: An organic cyclic compound having .a.conjg gated, doubje bond, _ ? r . . . . 

a4: A modified organic aluminumoxy compound and/or a "boron compound, which contains Al-O-Al bond. 

[0043]. Each of these catalyst components are described in Retail. 

40 [0044] Regarding the aforementioned catalyst component ai , Me 1 in the formula of a compound represented by a 
general formula Me 1 R 1 p R 2 q (OR 3 ) r X 1 4,p. q . r is zircpnium^teniym or ; hafnium, and. twp.qr mor^pf them can. be used, but 
it is particularly desirable to contain, zirconium whicb sr resyp^ the copolymer. The 

hydrocarbon group of Rl and.R? haying from 1 to 24 carbon atorns rnay.have mbj;e preferably from 1 to 12, most pref- 
erably from 1 to 8,, carbon atoms.. , .r r'>...'Xi; i 

45 [0045] . jts illustrative exampjes include methyLgroup! .ethyl grqup, propyl group^, isoprppyl group, butyl group and the 
like alkyl groups; vinyl group, allyl group and the like alkenyl groups; phenyl group, "toly I group, xyjyLgroup, mesityl group, 
indenyl group, naphthyl group.and the like aryl groups; and.benzyl group, trityi group,.phenethyl group, styryl group, 
benzhydryl group, pheny.lbutyLgroup,,neophyl group a , % < 

[0046] Examples of the,cpmpound ; represented by ;.the general formula .Qf.t^j^fore^e^ntiQned catalyst component, 

so a1 include, tetramethylzircpnium, tetraethylzirconium, tetraDenzylzirponium, tetraproppxyzirconium tripropoxymonpr. 
chlorozirconium, diproppxydichlorozirconium, tetrab*utoxyzirconium >: ^ tributoxychlorozirconium, dibutpxydichlprozirco-, 
nium, tetrabutoxytitanium, tetrabutoxy hafnium and the like, of which tetrapropoxyzirconium, tetrabutbxyzirconiup^and 
the like Zr(OR) 4 xompounds . are preferable, and these may.be, used as a mixture of two or more. . . . .. , . ^ 

[0047] Also, the,2,4/pentanedionato iigand .of R 2 or. a derivative thereof include tetra(2,4-per)tan^ 

55 nium, zirconium tri(2,4jpe.nt^edion^^ zirconium di(2,4-pentanedionato)dichloride, (2,4^^^ 

trichloride, zirconium di(2,4-p^ 

(2,4-pentanediqnatp)^ -di(2,4-pentan dionato)dibenzylzirconium, di(2,4-pentanedionato)dineophy!zircp- 

nium, zirconium di(2,4-pentaned^ Also, /illustrative "examples of benzoylmethanato lig-. 
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and and benzoyiacetonato Hgand and their derivatives include Yetra(di be hzoyimethan ato)zi rep ni urn, zirconium 
di(dibenzoylmethanato)diethoxide, zirconium di(dibenzoylmethanato)di-h-pr6poxide, zirconium di(dibenzoylaceto- 
nato)diethoxide, zirconium di(dibenzoylacetonato)di-n-propoxide, zirconium '(clibenzoylace r t6nat6)di-n-butoxide and the 
like. 

5 [0048] Regarding the aforementioned catalyst component a2, Me 2 in the formula of a compound represented by a^ 
general formula Me 2 R 4 m (OR 5) n X 2 z . m ; n is an element of the Groups" I to Ml in the periodic table, such as lithium, sodium, 
potassium, magnesium, calcium, zinc, boron, aluminum br the like. R 4 and R 5 each is a hydrocarbon group having from 

1 to 24, more preferably from 1 to 12, most preferably 'from 1 to 8 carbon atoms,' and illustrative examples thereof 
include methyl group, ethyl group, propyl group; iso propyl group, but^'group and the like alkyl groups; vinyl group, allyh 

w group and the like alkenyl groups; phenyrgroub, tolyl group 1 ; xylyT g>oup, rhesityl^graup, indenyl group, naphthyl group 
and the like aryl groups; and benzyl group, trityl group, phenethyl group, styryl/group; benzhydryl- group, phehylbutyl 
group, neophyl group and the like ^ralkyl grdCips. These may have 'a branch. 'X 2 is a'halogen atom such as fluorine, 
iodine, chlorine 6r bromine or hydrogen atom/ However, "when X 2 is hydrogen atom, Me 2 is limtted to bbron, aluminum 
or the like demerit of the Group III in the peViodic table. - ' '" [ 1 "i * ' ' ' ' , ' 

»5 [0049] : Examples of the compound'! re f3 resented by the general formula of the > afd re mentioned catalyst component 

02 include derivatives such as of methyllithium, ethyllithium and the lite organicMithium compbunb's; dimethylmaghe- 
sium. <Sitetf^rvta^n^i5iti^' rrietftyjmagnesium j ^ the like Organic magnesium com- 
pounds: dimethylzinc, 'diethylzinc and 'the like orgahic' zinV' 'compourfdsr Irirnethyibbronr triethylboron-and the like 
organic boro^n compounds; and trimethylalurhinum, triemyi'aiuminum, triisobutylaluminum, trihexylaluminum, tridecyla- 

20 luminum, diethylaluminum ch bride', ethylalurninum dichlbride, ettiyialumihunh sesd.uichloride, diethylaluminum ethox- 
ide, diethylaluminum hydride and the like organic aluminum compounds. ' 

[0050] v the organic cyclic compound of tne catalyst component a3 having a'cbhjugated dbubie bond includes.a 
cyclic hydrocarbon compound which has one or two or more cyclic rings having two or more, preferably from 2, to 4, 
more preferably 2 or 3, conjugated double bonds and has from 4 to 24, preferably from 4 to 12, carbon atoms in total; 

25 a cyclic hydrocarbon compound in which the above cyclic hydrocarbon corripouhd is partly substituted by from- 1; to 6 
hydrocarbon residues (typbaliy; alkyl groups or aralkyl groups 1 having from i to 12 carbon atoms);' an organic silicon 
compound which has* one or two or more cyclic rings havmc; two or more, preferably ^ frorh 2 to 4, more preferably^ or 
3, conjugated double bonds and has from 4 to 24, preferably from 4' to 12, carbon atoms- in total; and an organic silicon 
compound in which the above cyclic hydrocarbon group is partly substituted by from- i to'6 hydrocarbon residues or ah 

30 alkali metal salt(sodium or lithium salt). Compounds haying cyclopentadiene structure in any of the molecules are par- 
ticularly preferred. , ... "*','.'" v r ! ... 

[0051] " Examples' of the aforementioned' preferred* Bbmpoundl: include; cyclbpentadiehe; indene and azulene, or 
alkyl, aryl, aralkyl; alkoxy br Wy I oxy derivatives '\he^ compounds are bonded 

(crosslinked) via an'alkylene group (having generally^rbm^ t8;8; 1 preferably t 2 ! 'or 3';darboh atoms) are also can be used 

35 suitably ' "' J ? ' '7" _~ ' 

r00521 The orqanic silicon compound having a cyclic hydrocarbon group can be represented by the following geri- 

eral formula. 

40 ' ' * •■■'*•'■ " *• • J ' , ^ , 'V"" % • - 

[0053] In this formula; A is the aforementioned "cyclic hydrogen group exemplified by cyclbpentadienyl group, sub- 
stituted cyclopentadienylgrodp, indenyl g'rbuf) and substituted' ih deny I group, R is a hydrocarbon group having from 1 
to. 24, preferably from 1 to 12, carbon atoms; 5 sucfr as Methyl 'group/ethyl group, propyl group, isopropy I group, butyl 
group or the like alkyl group; methoxy group, ethoxy group, propoxy group, butoxy group or the like alkoxy group; phenyl 

45 group or the like aryl group; p he rioxy 'group or the~ like afyloxy gr6up;'or benzyl group ortheMike aralkyl groups, or hydro- 
gen, and L is T < L <4, preferably h ?v < L < 3V' '* ; ' ' '''"'"l; '* ' 0 ; 

[0054] Illustrative examples of the organic" 'cyclic hydrocarbon compound of the* afbfemehtioned component a3 
include cyclopentadiene, ; m : ethyicyclbpenta^ 1 ,3-dimethyicycibpehtadi^ Indene, :4- 

methyl-1 -indene, 4,7-dimethylihdene, cyclbheptatriene, :* Hii^lc^lohe'rAatrierte, 'cyciboctatetrafene, aiulehe; fluorene, 

so methylfluorene 'or the like cyd'opoiyene having from 5 to 24 carbon atoms or substituted cycTopblyehe, monocyclbpen- 
tadiehylsllane, biscyclopentadienylsilane, triscyciopentadienylsilane, rfibnoindenylsilane, bisindehylsilane, trisindehylsi- 
lane and the like. ' " ; " ' ' ' - * -; J s J'V V.. 1 . 

f00551 Regarding the modified organic aiuminumoxy compound and/or a boron cbmpbuhtl of the catalyst compo- 
nenf ai, whicfr contains AI-O-AI bond, a modified organic aiuminumoxy compound having generally from 1 to 1 00, pref-* 

55 erabiy'frbfti Vtb 50, AI-O-AI bonds, generally called aluminoxane, is obtained by allowing arfalkyK aluminum compound 
to react witH water; The modified organic aiuminumoxy compound may be either linear or cyclic. Examples of the boron 
compound ' include tetra(pentafluorophenyl)boric acid triethylaluminum(triethylamm6hiuTntetr^(^ 
borate, tetra(pentaflubrophenyl)boric acid : dimethylannniurn(dime'thylanliniumtetra(pentafl borate; butylam- 
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monium tetra(pentafluorophenyl)borate r: N,N-dimethylanlinium tetra 

tetra(pentafluorpphenyJ)borate.and the jike. •;».:■■■ \m * :yn - v . . r. 

[0056] v- The reaction of an. organic aluminum with water is carried out generally in an inert hydrocarbon. As the inert 
hydrocarbon, pentane, hexane, heptane, cyclbhexane, benzene,: toluene, xyJene and the like aliphatic, alicyclic and aro- 
5 matic hydrocarbons are preferred. : ,;n ■ , 

[0057] - It is desirable that the reaction ratio of water and- organic aluminum compound (water/AI molar rations gen- 
erally from 0.25/1 to 1 .2/1 , preferably, from 0,5/1 to.1/1 

[0058] The aforementioned catalyst components ail to a4 may 5 be used by mixing and contacting them as such, but 
• it is desirable to ; use by supporting them preferably on an inorganic carrier and/or a granular polymer carrier (a5). Exam- 
io pies of the inorganic carrier and/or granular polymer carrier (a5) include a carbonaceous material, a metal, a metal 

oxide, a metal chloride, a metal carbonate, admixture thereof,a thermoplastic resin, a thermosetting resin and the like. 

Iron, aluminum, nickel and the like can ; be, cited as suitable* metals to be.used in the inorganic carrier. 

[0059] . . Illustrative examples thereof include Si0 2 ,,AI 2 0 3 , Mg0,,ZrO 2 , Ti0 2 ,.B 2 0 3 , CaO, ZnO, BaO, Th0 2 , V 2 0 5 , 

Cr 2 0 3 or mixtures thereof, and Si0 2 -Al 2 0 3 , Si0 2 -V 2 0 5)Ii Si0 2 -Tip 2 , !; Si0 2 ^MgO, Si0 2r Cr 2 0 3; and the like. Preferred 
15 among them are those comprising at leastone compqnentselected, from the group consisting qf Si0 2 and Al 2 0 3 , as 

the main component*. • ~^q. :::,v:: >'v.L > ' *J •; i v»v. : : :*sj;v.--.:, ■■ ■ . •.• ■'W./r-. 

[0060] Also, any of thermoplastic resins and thenriosetting resins can be used.as the organip .comp.ound, and ? their 
illustrative examples : include granular polyqlefin, polyester,, polyamide,; polyvinyl chloride, methyl poly(meth )acryl ate, ..; . 
polystyrene, poly norbornene, yacious' natural polymers and mbrtures thereof. ■ ( . tv . r : <- ... > , : . 

20 [0061] The aforementioned inorganic carrier and/or granular polymer carrier may be used as such, but,, preferably, 
these carriers may be . contact-treated, with an organic aluminum compound or a modified organic aluminurnqxy com-^; { 
pound containing Al c O r AI bond as-a pretreatment and then^sed-as component a5. . . :^J-^.. 

Linear ethylene (co)polymer (P-3) < ; ., !>x . ./:r-;v--. \- ■.■ * ,■ ■ - ' ' \ 

25 .... ;• y ' - ;\ ;: . , . r . v; V^-i'.- t . \ ■< ..f? ■ . : " :\ry v 

[0062] The linear ethylene (eq)pqlyrfler (P-3)rin arrethylene homopolymeror an^ethylene-aTql^fin 

copolymer produced using at least one : .eatalyst (hereinafter.referred to as "metallocene catalyst") which, contains. a iig : 
and having cyclopentadienyl.skeletonand a transition compound qfthe Groups V in the periodic table, and it is desirable. =• 
that it satisfies the aforementioned requirements (a) N and (b)- and the molecular weight distribution, (c) is within the range . 

30 of from- 1 .5 to 5..0, preferably from. 1 .5 to 4.5, mpre preferably from t.8 to.4.0,,most preferably irom.2.0 to 3.0. Also, in : . 
the linear- ethylene (co)polymer (P : 3>,Jtjs dssirable : that ^ the ? cqmposition^distributiqn parameter- (d) is within the range . 
of preferably from LOT to 1.2, morepreferably-fronv.i^^ 1.17,:: 
[0063] This metallocene catalyst-aided .ethylene hqmopqlymer or copolymer (P.-3) is obtained by copolymerizing 
ethylenewith an a-olefin haying/from 3 to 20 : carbon\atqms in the presence of a catalyst which contains acompound of 

35 a Group IV transition metal in the periodic table,- having a ligand^hat:has cyclopentadienyl skeleton, and also a co-cat- 
alyst, an organic aluminum compound,and~a camer as qcp^k>n,demands ;)J : > .-. 

[0064] Examples of the cydopentadienyl skeleton; qf the cqmqund of a Group (^transition metal in the periodic 
table, which has a ligand Jiaving cyclppentadienyl .skeletofjkand is thejcatalyst for use in the production of this ethylene 
homopolymer or ethylene-ot-olefin copolymer (P-3), if^Jude : .qyclopentadienyl, groups a substituted cydopentadienyl . 

40 group and thejike. Examples of the substituted cyclopentadienyl/g^qup include a substituted, cyclppentadienyl group 
which has at least one substituent group selected frpm/a-hydrqcarbon group haying from. 1 tq : 10 carbon atoms, sily) 
group, a silyl-substituted alkyl group, a silyl-substituted aryl group, cyano gro^p^a cyanoalkyl group, a cyanoaryl group, 
a halogen atom, a haloalkyl group, a halosilyl group and the like. The substituted cydopentadienyl group may have two 
or more substituent groups, and these substituent groups may be mutually bonded to form a ring. 

45 [0065] Examples of the hydrocarbon group having from 1 to 10 carbon atoms include an alkyl group, a cycloalkyl 
group, an aryl group, an aralkyl group and the like, and their illustrative- examples include methyl group, ethyl group, n- 
propyl group, isopropyl group, n-butyl group; isobutyl group, sec-butyl group, t-butyl group, pentyl group, hexyl group, 
octyl group, 2-ethylhexyl group, decyl group'and the like all<yl groups; cyclopentyl group, cycloalkyl group and the like 
cycloalkyl groups; phenyl group, tolyl group and the like aryl groups; and benzyl group, neophyl group and the like 

so aralkyl groups. Among them, an alkyl group is preferable. 

[0066] Illustrative examples of suitable substituted cydopentadienyl group include methylcyclopentadienyl group, 
ethylcyclopentadienyl group, n-hexylcyclopentadienyi group, 1 ,3-dimethylcyclopentadienyl group, 1 ,3-n-butylmethylcy- 
clopentadienyl group, ^,3-n^ . ^ - ■■■■*.:.'«'■' ;ii ry'VQOi 

[0067] Among these groups, a cydopentadienyl group substituted by an alkyl group having three or more earbqn 

55 atoms, particularly a 1,3-sut)S ( tituted cydopentadienyl group, is desirable as the substituted cydopentadienyl ,group of --. 
the invention.*)-: ' tow: ~ . i • • j. '. .7 t ; : C • v 

[0068] ' Regarding the case iqf substituted cydopentadienyl group in which, substituent groups, namely hydrocar^, 
bons, are mutually bonded to fqrm one.or two or more rings, suitable examples include indenyl group, substituted inde-^ 
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nyl group substituted by a suBstituent group such asa hydrocarbon group (an alkyl grdu'p br'the like) having from"' T to * 
8 carbon atoms, naphthyl group, substituted naphthyl group substituted by a substitueht group such' as a hydrocarbon 
group (an alkyl group or the like)i having from 1 to 8 carbon atoms, substituted fluorenyl -group substituted by a substit- 
uent group such as a hydrocarbon group (an alkyl group or the like) having from 1 to 8 carbon atoms and the like. *L=\ 

5 [0069] Zirconium, titanium, hafnium and the like can be exemplified as the transitiorT-'metal in the - compound of a -j 
Group IV transition metal in' the periodic table, which contains -a ligand -having cy elope ritadie'ny I skeleton,- of which zir- ir; 
conium is particularly desirable. The transition metal compound generally nasi to 3 ligarids having cyclopentadienyl 
skeleton, and when it has two or more of them, they maybe mutually bonded througrVa crosslinking group.Mn this con- 
nection, an alkylene group having from 1 to 4 carbon atoms, an alkylsilanediyrgroup, siianettiyl group'and the like -can i 

10 be exemplified as the crosslinking group. >.;•>, v ,y - ?«■ > ' " * k 

[0070] Regarding the compound of a Group 1 IV transition metal in the periodic-table, 'typical examples of ligands 
other than the ligand having cyclopentadienyl skeleton include hydrogen,' a hydrocarbon' cjro'up having from 1 to 20 car- 
bon atoms (an alkyl group, an a Ike nyl "group, an aryl group,'an alky I ary I group, art aralkyl group, a : polyenyl group or the 
like), a halogen, a m^ta-alkyl group, a'm^ta^ryl^rbup-and the* like. - - .' ); • ^ : : ' ;j; ' 

15 [0071] The following describes their 'illustrative 7 examples: Examples of the dialkyl rrietalloceniB include dimethyl : 
bis(cyclopentadienyl)titanium dimethyl, bis(cyclopentadienyl)titanium diphenyl, bis(cyclopentadienyl)zirconium dime- 
thyl, bis(cycloperit^ diphenyl; bis(cycropehtadienyl)hafnium dinhethyl,^ bis(cyclbpentadieny I) hafnium - 
diphenyl ahti "the like. 'Examples of the monoalkyl metal locehe' include. bis(cyclopentadienyl)titanium methyl chloride, 
bis(cyclopentadieny1)titanium phenyl chloride, bis(cyclopentadi^nyl)zircohium methylohloride, bis(cyclopentadienyl)zir- 

20 conium phenyl chloride and the like, v * v " ^ r &u - w : : 

[0072] Also' included are pehtamethylcVclopehtadienyltitahium' "trichloride, ■ pentaethylcyclopentadiehyltitanium 
trichloride, bis(pentamethylcyclopentadienyl)titanium ' 'diphfenyr and the "like, - which are mohocyclopentadienyl 
titanocene. 

[0073] Examples of the substituted bis(cyclopentadienyl)titanium compound include btsXindenyl)titanium diphenyl = 

25 or dichloride and bis(methylcyclopentadienyl)titanium diphenyl or dichloride, or bis(1,2-dimethylcyclopentadienyl)tita- 
nium diphenyl- or "dichloride and bis*(1 ,2-dlethylbycropentadiehyl)titahi^ other dihalfde com- 

plex 1 • as * i! dialkyl, 1 " * trialkyl, * ' -tetraalkyl' a* or' — * penfe&llfyP^ * cyciop'e'hfadi^hyititanium- compounds, \*ror 
dimethylsilylcyclopenta ; dienyltita diphe' nyl or dichioride f arid f rhetHyleriedicycloperifa'dienylt^ diphenyl, dichlo- 
ride or other dihalide cbrnplex , as siricon-,^^ 

30 [0074] ' Examples bf the zirconocene cbmpound j incluele pentamethylcyclopentadieny^ trichloride, pentae- 

thylcyclopentadienylzirc6nium f Mrichloride and bis(pVntamethylcyelo^ or bis(ethylcy- 

clopentadienyl)zirconium ; ' diethyl, " * dimethyl, 1 - bis(n- 
butylcyclopentadienyl)zircbniuhri dimethyl arid-their tfaldalk^l or ditialide cbrriplexes as' alkyl-substituted cyclopentadt- 
ene, bis(pentamethylcyclope^ dipheriyr and 

35 theirdihalide complexes as dialkylf trialkyi; tetfaalkyl-bf pehtaalkyl: cyclop ehtadieneV or 'dimethylsilylcyclopentadienyi- 
zirconium dimethyl or dichloride, methylenedicyc'lb^htatiie^ dr dihalide and methylenedicyclopen-v 

tadienylzirconium dimethyl or dihalide as silicon^ or carbbh^lih • • 

[0075] ' Examples of other iTietallocene inelude : bls(cyd^ " 
nium dimethyl, bis(<^clbpie*'ntadiehy I) vanadium'' dich 16 ride* and*' th^fike:. ' ' r -<- '•' 

40 [0076] ' Examples bf v other compound of a Group*'fV frarisTtldft-metal in the periodic table, : useful in the invention, 
include those represented by the follbwirig chemical^ having cyclopentadienyl skeleton and 

other ligand and a transition metal atom form a \nhg. < ; - ■ rl V -v' { : w . 



45 



50 




- .'i v;. 0" ,j : v 



[0077] In the above chemical formula. Co is the ' aforementioned linanrt hpv/inn ^c!6f>ent=d!ehy! skeleton, X ic 
hydrogen, a halogeh, ah alkyl group having from 1 to 20 carbon atoms, an arylsilyl group; angary loxy group, an alkoxy 
55 group; amido group/silylbxy group or the like, Y is a divalent group selected from the group' consisting of SiR 2 /CR 2 , 
SiR 2 SiR 2 , CR 2 CR 2 , CR=CR, SiR 2 CR 2 , BR 2 and BR, and Z is a divalent neutral ligand selected from the group consist- 
ing of -0-: -Sv-NR-, -PR- or OR, SR/NR 2 and PR 2 . : lh this case, R is hydrogen 'or an alkyl^roup having from 1 tb 20 
carbon atoms, an-aryl group, silyl group, air alkyl halide grbupvor an aryl halide groUp, r 6r two' br- more Jof ^the group R 
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from Y, Z or both .of Y and Z forrhawcondensed'ring system. M is^a transition metal atom of the Group IV in the periodic . 
table:, .* i.*- . j . . ..-<:.- v . . ■*. " v >■...*.••■•■«:. ■ 

[0078] « * Examples of ttie -compound" represented by this chemical formula include (t-butylamido)(tet ramethy Icy- 
clcpentadienyl)-1 ,2-ethenediylzirconium dichloride, (t-butylamido)(tetramethylcyclopentadienyl)-1 ,2-ethenediyltitanium 

5 dichloride, (methylamido)(tetramethylcyclopentadienyl)-1 ,2-ethenediylzirconium dichloride, (methylamido)(tetramethyl- 
cyclopentadienyl)-1,2-ethenediyltitanium dichloride, (ethylamido)(tetramethylcyclopentadienyl)methylenetitanium 
dichloride, (t-butylamido)dimethyl(tetramethylcyclopentadienyl)silanetitanium dichloride, (t-butylamido)dimethyl(tetram- 
ethylcyclopentadienyl)silanezirconium dibenzyl, ■ (benzylamido)(tetramethylcyclopentadienyl)silanetitanium dichloride, 
(phenylphosphido)(tetramethylcyclopentadienyl)silanetitanium dichloride and the like. ; 

io [0079] • -Examples of. the co -catalyst according to therinvention includerthose which can effect the aforementioned 
transition-metal compound of the GroupIV in the periodic table as a polymerization -catalyst or can equilibrate catalyti- 
caily' activated state.of ionic charges^ Examples of the co-catalyst to be used in theJnvention include benzene-soluble 
aluminoxane of an organic aluminumoxy compound, a benzene-insoluble organic aluminumoxy compound, a. boron . 
compound, lanthanoidsalt such as oMantharium oxide^tin oxide and the like, v r ....... 

15 [0080]. . Among them, aluminoxane is.most preferable- ;.:«"" -v - is r.:r-i. ■ 

[0081] "In addition, the catalyst may be used by supporting on a carrier of an inorganic or organic. compound. As the t 
earner, a porous oxide of an inorganic or organic compound- is desirable. Its illustrative examples include SiG^'AI^Oa, = 
MgO, Zr0 2 , Ti0 2> B 2 0 3> CaO, ZnO, BaO, Th0 2 ,: V 2 Og «or mixtures.thereof, and Si0 2 -AI 2 : 03;.Si0 2 -V 2 b5^Si0 2 -*U0 2 ,. 
SiO ? -NgO. Si0 2 -Cr 2 0 3 and the.like.- v*. ; ••- s* v , - ... . - . .-..rv. 

20 [0082] Examples of the organic'aluminum compound include a trialkylaluminum such as triethylaluminurh, triisopro- \. 
pylaluminum or the like; a dialkylaluminum halide; an alkylaluminum.:sesquiha1ide; an alkylaluminum d'rhalide; and an h 
alkylaluminum hydride, an organic aluminum alkoxide and. the'like. .:: j ;-/!.., 

Production method of line ar ethylene: ( co) polymers : : w ... ; "+ . ^ ; r> - t;, • 

25 .* ' -, -'I s A- - ■ <r.j . r : .-c^-m ■ v • . ,'( -i-.-- • if' • ;r "-r 

[0083] - The linear ethylene, (co)polymers in the; invention- are produced by vapor phase polymerization substantially; r 
free from solvents, slurry polymerizationrsblution polyrherizattop or the like method in the presence of the aforemenv. 
tioned catalyst, under such condition that oxygen, water and the ; like : are, substantially : cut ;off, and in the presences ■-. 
absence of an inert hydrocarbon solvent such' as: butane,. pentane,.-hexane, heptane or the like aliphatic hydrocarbon r " 

30 benzene, toluene, xylene or the like aromatic hydrocarbon, or cyclohexane, methylcyclo.hexane ..or the like alicyclic 
hydrocarbon. Though the polymerization conditions are: not particularly limited,, it is.-desirable that the polymerization 
temperature is generally from 15 to 350°C, preferably from 20 to 200°C, more preferably from 50 to 110°C, and the 
polymerization, pressure is generally .from ordinary/. pressure to ,70 kg/crrrrG, preferably, from ordinary pressure to 20 
kg/cm 2 G, in the case of a low or middle pressure method -ibr generally -A ,500 kg/cm?G or lessin the case of a high pres- 

35 sure method. In the case of the low-tic middle pressure method, it is idesirable that the polymerization period is generally 
from 3 minutes to 1 0 hours, preferably from 5 minutes to 5 hours. In the case of the high pressure method, it is desirable 
that the period' is generally from ^minute, to .30 minutes,- preferably.from 2 minutes'to 20 minutes. Also, the polymeriza- 
tion method is not particularly limited, and It can be carriediout not only by a one-stage polymerization method but also . 
by a multi-stage polymerization method of two or more stages in which hydrogenxoncentration, monomer concentra- 

40 tion, polymerization pressure, polymerization temperature, -catalyst . and the; like polyrrterization .conditions differ from 
one another/- •> ■■;» s ■ . . .:• .. r- ? x .yu:> w: - . .,; -:. • ■;- . ; - , .. 

[0084] . According to the linear ethylene (co)polymers in.the: invention;- when a catalyst which contains substantially 
no halogens such. as chlorine is used at thetime of polymerizationj^the resulting polymer also contains no haiogens, so 
that it has excellent chemical stability and hygienic property and can be used suitable in food-, hygiene- and medicine- 

45 related applications. -Also, .when it is. applied to packaging materials,and- containers related to electrical parts, electrical 
wire members and electronic ovens, it shows' a characteristic in that generation of rust on the peripheral metal parts and 
the like is inhibited. < • c- ■■'.*•;. : ?> ..-.«.-.*. z ^/i ? - • 3 

[0085] ' v According.to the resin" component (I), in the invention ; :the aforementioned linear ethylene (co)polymer (P) - 
can be blended with-otherpolyolefimresin for the purpose of improving molding.workability and adhesive property and 

so of improving heat resistance and the like performances. It is desirable to blend them within the range of 5% by weight 
or more of the linear ethylene (eo)polymer (P) arid less than-95%.by weight of the other polyolefin resin, preferably 50?^ 
by weight or more of the (P):and 50% by weight or less of/the other polyolefin, more preferably 60% by weight or more ■£ 
of the(P) and 40% byweight or less of the other polyolefin.- : -r. ^ *. .r :o ; v 

[0086] Examples of theiaforementioned other polyolefin resin include a low density polyethylene obtained by:highv ; 

55 pressure radical polymerization (HpLDPE) having a density of from 0.91 to 0.94 g/cm 3 and a melt flow rate of from 0.01 — 
to 1 00 g/1 0 minutes, an ethylene-viny! acetate copolymer or the like copolymer of ethylene with a vinyJ ester, an ethyl-,' . 
ene-ethyl acrylat copolymer or the like copolymer of ethylene with (meth)acrylic acid or a derivative thereof, an ethyl- - 
ene-maleic anhydride copolymer or the like copolymer of ethylene with an ct.p unsaturat d carboxylic acid, ionomer and ; 
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the like. As other examples, a very low density polyethylene. (VLDPE) having a -density of from 0;86 to less.than.0.91 
g/cm 3 , a linear low density polyethylene (LLDPE) having a density of from 0.91 to 0.94 g/cm 3 , a high density polyethyl- 
ene (HDPE) having a density of 0.94 g/cm 3 or more, a polypropylene resin (PP) and the like can be cited, Among them, 
HpLDPE is preferable, v."., \ 

5 * • ' • f, : vt — ' . • - '*• : : • " : - ' - 

(U) Epoxv compound • ■ • ■ ■ *■ 7 " " ' ' 

: ' s J . i'»c. ' > ■"."•"•'V . . ' •:. -•».• • . '■ ' r . ■• ^ 

[0087] In the polyolefin resin. composition of :the - invention, an .epoxy compound, containing two or more epoxy, 
groups in its molecule and having a molecular weight of 3,000. or Jess is containediascomponent (II). 

10 [0088] It is necessary that this epoxy compound has two or more eppxy groups. in its molecule,.because one group 
is not enough in-improving adhesive property with otherJayer when; used in a laminate. It is necessary that molecular 
weight of the epoxy compound is>'3;000 or less, and 1,500 -or less is more, preferable. When the molecular weight/ 
exceeds'3,000, adhesive strength with- other layer ateo becomes insufficient.^ . ; ; » r 

[0089] Examples of the epoxy compound include' phthalicracid l ;diglycidyl ester,:. isophthalic- acid diglycidyl ester- 

15 terephthalic acid diglycidyl ester, adipic acid diglycidyl ester, trimethylolpropane polyglycidyl ester, polyglycerol polygly- • 
cidyl ester, pentaerythrltolpolyglycioVLester, butanediol diglycidyl ester, hydrogenated bisphenot A diglycidyl ester, phe-^ 
nol npvplak pblyglycidyl esterr^epoxidated plants oil' and. the like: Arnong them, epoxidated plant oil is most suitable for 
laminates to-be used in packaging materials of food and the; like from the viewpoint^ safety. - 

[0090] The epoxidated plant oil is a product obtained by carrying out epoxidation of unsaturated double bonds in a 
20 natural plant oil using peracid or the like,.«and its examples include epoxidated soybean oil, epoxidated olive oil, epoxi- 
dated linseed- oil; epoxidated safflower oil, epoxidated corn oil and the^ike. .v.,:' - 'fr-i 

[0091] In this connection, the presence of a small amountiofoil which ;is not epoxidated or its epoxidation is insuf- 
ficient, as a by-product of the epoxidation of plant oil, does not spoil effects of the invention. 

[0092] Regarding the blending amount of these epoxy compounds (II), they are added within the range of from 0.01 s>. 

25 to 5% by weight, preferably from 0.01 to 2% by weight, more preferably from 0.01 to 1 .5% by weight, based on the total 
amount of components (I) and (II), The amount to -be added if less than 0.01% by. weight would bear no sufficient effect 
to improve adhesive strength and if larger than 5% by weight .would entail problems of : not on|y imp regnating the njold--? 
ings with odor but also causing sticky surface and reducing optical characteristics, , i\ v " V£ "■ 

[0093]-: According tp.the invention, it is desirablethat^compound.onolefin. polymer having a functional group capa- 

30 ble of -reacting witK epoxy group, is further; blended ascomponenUfi I l>.depending on the object, use and. the like.,Jhis 
component. (III). is not essential but can further- improve adhesive: property, by its addition, without carrying out an ozone . 
treatment.- - • " « ■ v Dtf-; /■ 0"; \,u : J-s,;i'>s., ; r "0 "--v - v' - 

[0094] . As the functional group capable of reacting with, epoxy :group, it is. desirable that one or more groups among 
acid anhydride groups, carboxyl group and carboxylicacid metal/salts' are included in the molecule. These may be com- 

35 pounds having functional groups„but; it is desirable that 4hey:are introduced into.polyolefjn.molecules.by.copolymeriza- 
tion or graft method.. . . ^. • ■■ .r^* of ?, «-'■ -. : - ■•?o. s v:*-. " .v : i, ? 

[0095] A multiple copolymer of ethylene with a compoundrcapable ofrcopolymerizing witlr ethylene can be cited. as 
the olefin copolymer having a functional group^capabte of reacting with.-jspoxy group, which is produced by copolymer-, 
ization. Examples of the compound capable oficopolymerizing; with ethylene^to be usedjn the copolymerization or graft 

40 method, include- (meth) acrylic acid' and the .like a, ^unsaturated' carboxylic acids, sodium (meth) aery late, and the like 
a,p-unsaturated carboxylic acid metal salts, and maleic anhydride, itaconic anhydride, citraconic anhydride andthe like 
unsaturated carboxylic acid anhydrides.Though ^particularly limited, hydroxyethyl (meth)acrylate, (meth)allyl alcohol 
and the like hydroxyl group-containing'compounds, allylamineand the like unsaturated, ami no compounds and the like 
can also be exemplified.^ ■"■•■'<> -• '".r- • /J.-^v:*-. *£, v^c * :..'■„? : . *" • 

45 [0096] In addition to these unsaturated compounds having a functional group capable of reacting with. epoxy group* 
multiple copolymers in which, (meth)acrylic acid ester,; vinyl acetate; vinyl alcohol ester and .the* like are copolymerized 
can also be used. In addition, two or more of the copolymers of these compounds with ethylene can be used jointly. 
[0097] ' The polyolefin into which afunctional group capable of reacting with epoxy group-is introduced by.graft mod- 
ification is produced generally by allowing; a' polyolefin,, a; radical generator and. a compound for, modification use to 

so undergo the reaction under melted or liquid: condition:? ' v «, ... 4 . • * . ' ■■>'■•<• X< A . * 

[0098]-. ^Examples of the polyolefin for. graft modification use include a high-pressure low .density polyethylene** lin- 
ear. low'density polyethylene, a high density polyethylene, a polypropylene and the.like hOrhopplymers.ias well as a pro-, 
pylene-ethylene copolymer, a propylene-butene-1 copolymer,- an ethylene-vinyl acetate copolymer, an ethylene- 
(meth)acrylic acid tester copolymer,, an ethylene-vinyl acetate- (meth) acrylic acid ester copolymer ana\tne liKe copoiy- 

55 mers-and'mixtures thereof. " •«•''' - '• ' ' Vil n ? - "'■ ' ' 

[0099] -. Also useful are those in which a copolymer already containing antacid or acid. anhydride group-capable of 
reacting with epoxy group, such as an ethylene-(meth)acrylic acid ester-maleic anhydride. copolymer, is further.sub- 
jected to graft modification. ■ • h ' i " - : - ■ - K 
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[0100]- : , Though kinds, of the radical generator to be used , in the modification is not particularlyJirnited, organic per- 
oxides are generally used, and their ; examples include dirt-butyl peroxide, dicurnyl. peroxide, ^butylcumyl peroxide and 
the like dialkyl peroxides, i-buty I, peroxide and the like diacy I peroxides, di-i-propyl peroxydicarbpnate and the like per-,, 
oxydicarbonates, t-butyl peroxypivalate and the like peroxyesters, methyl ethyl ketone peroxide and the like ketone per- 

5 oxides, ., 1, 1 -bis-t-butyl peroxycyclohexane/and. the;, like peroxy ketals and t-butyl hydroperoxide and the like 
hydroperoxides. Particularly preferred .among, them are dicurnyl peroxide, 2,5-dimethyl-2,5-bis(t-butylperoxy)hexane, 
1 ,3 : bis(2-t-butylperpxyisopropyl)benzene, benzoyl peroxide, and the like. 

* V [0101] . As the unsaturated compound.fpr modification use, unsaturated compounds similar to the aforementioned 
compounds copolymerizabie with; ethylene are used v . m . 

. , 10 [0102] The.compound or olefinppiymer having a functional group capable of reacting with epoxy group, as compo- 
nent (III) in the invention, is used in an amount of less than 50% by weight, preferably from 2 to 25% by weight, more 
preferably from 5 to 20% £y r weighty. based on the total; amount of components (\), (II) and (III). When the amount is 
largeathan .50% by weight; adhesive- strength is improved; , but mechanical characteristics, optical characteristics and 
thermal characteristics based on the ethylene (cp)pqlym.erof component f? are reduced and it results in increased cost. 

15 [0103] i ' Various known additive -agents can be addedto^the polyolef in resin composition of the invention within such 
a range that they-do not essentially inhibit characteristics of the. invention, which JncJude an organic or inorganic filler, a . r . 
tackifier, an antioxidant,. a defpgging agent,pn organic or.inprganjc pigment,, a. dispersing agent,, a nucleating ,agent„a. 4 
foaming agent, a flame retarder, a crosslinking agent, an ultrayrolet rayjnhib^ a lubricant sucfi. as an unsaturated . : 
and/or saturated fatty acid amide or a metal salt of an unsaturated and/or saturated higher fatty acid. Among these, addi- 

20 five agents, the lubricant, tackifier and inorganic filler, are suitably used for further, improving workability. , > ^ } 

[0104] Examples of the lubricant include.oleic acid amide,; stearic acid amide, erucic acid amide and tfie like^ fatty ... 
acid amides; stearic acid mpnoglyceride, stearic acid digiyceride, oleic acid monoglyceride, oleic acid digiyceride and. ... 

the like fatty acid glycerol estercornpp.unds and polyethylene glycol addition products thereof, .. . ... .^ u . i;! 

[0105] . Examples of the inorganic filler include precipitated calcium carbonate light, .calcium ..-carbon ate heavy, talc, 

25 silica, zeolite, magnesium carbonate, feldspar and, the |te? n ^ ;liiV . j . f / • : • r , * 

[0106] - Examples.of the tackifier- include polybutene^ a castor oil derivative, a sorbitan fatty acid ester, rosin,.a rosjn 
derivative, a petroleum resin, hydrogenated products thereof and the Ijke tackifiers, rubber arid the like..These.tackifiers ; ., 
can be blended within the range.pf from,Q ( 5 to 20 parts ^y.weight^As the pigment, various types of commercially avail- 
able colorant masterbatch, in; addition toparbon black,. titanium white and the like, can be. used suitably. . , , 

30 [0107] . In addition, certain additives, forpbtaining approprjate^slippjng, anti 7 static,an^ 

be blended. . e . -v-- ~ 

[0108] Though not particularly limited, thei r illustrative; examples include. sorbitan fatty, acid esters such as sorbitan 
monooleate, sorbitan monolaurate, sortDitan-monobehenate, '.«o_r|)itan; ? monpstearate and the like;^ glycerol fatty acid 
esters such as glycerol monooleate, glycerol monostearate } ,glyc^ glycerol monobehenate and the like; 

35 and polyglycerol fatty acid esters :such as.diglycerol ■monplaurate i: ^g!yc,eroj : monostearate diglycerol monooleate, tet- 
raglycerol monooleate, ; tetraglycero I monostearate, hexaglyceroj monolaurate, hexaglycerol monooleate, decaglycerol 
monolaurate, decaglycerol monostearate, decaglycerol monooleate and the like, as well as polyhydric alcohol fatty acid 
esters and ethylene oxide addition products thereof, higher fatty acid amides 5 and ethylene oxide addition products 
thereof, higher fatty acid alkanolamides and the, like.;;; vrir^- ;i,,;.v!:iyq ■, ■; ; :. ;■:.„• - 

40 [01 09] ; These additives are used alone or as a mixedpompqsition thereof, and their : amount to be added is generally 
from 0.01 to 0.5% by weight, preferably, f rom0,05 to 0.3% by weight.^The adding amount if smaller than 0.01 % would 
bear no sufficient ref or mi ngr effect of the , additives ar^d jf Jargerjrthan 0.5^o by weight.would generate stickiness due to 
too much amount of the additives rose to the surface and, as,, a- result, would cause problems such as considerably 
reduced workability, so.that such cases are not desirable. , j : >. v,is.j .... ■ ■ .-. ; - -« . . • . > ■ t ' 

45 [0110] r : The polyolefin resin composition of the invention can^ produced by :appropriately; employing, a, method in 
which, the. respective components are .mixed using Henschel mixer, a ribbon mixer or the like, or a method in which the 
r suiting mixture -is. further mixed and kneaded using aft open roller, Banbury mixer, a kneader, an extruder or the like. 
The melt kneading temperature Js generally from 1 to to 350 o C^bjLit preferably. from 120 to 300°C in view of .easy han- 
dling. .*.'■.■!■.« • •> s .. - r . - 

so [0111]. A second embodiment of rthe inventipajs a laminate which pomp rises the polyolef irt resin comppsition^and. ; 
a base material.. The laminate of theinvention is described jn detail.b.elow. ( . : , - i-: a.-v; cOPy> 

Laminate ; 5 . - ' ... i lvs ; t.-t - . ,- ■ v- ; w .• ^ 

55 [0112] Sine the polyolefin resin composition of the invention has excellent adhesive property, its : charac^e^i.cs... 
can be particularly exerted when used as laminates by laminating on various types of base materials. , . . y . . . 
[0113]/* ; ; Examples: of the tbase material includ plastic films, or sh ets, plates, papers, non-woven or woven fabric \ 
made of syntheticresin, fibers, natural fibers or the li ke/ metal fpi Is, and the like, and lamination on thes base materials 
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renders possible the" provision of various performances' such as" 'barrier property,' ? heat resistance, flexibility, rigidity, 
transparency, water resistance^ printability, abrasion resistance and 'easy tearing property. ' • t . ' ^ - • ^ 
[0114] As the base material of packaging materials, plastic films or sheets, metal foils dnd the like 'fare particularly * 
desirable. Useful examples of these plastic films or sheets, metal foils and the like include films or sheets of polyamide* 

5 6 polyamide 66, polyamide 12, modified polyamide and the like polyafnides, polyethylene terephthalate, polybutylene 
terephthalate, polyethylene naphtha I ate and the like polyesters and ethylene-vihyl acetate copolymer saponification • 
product (EVOH), oriented polypropylene (OPP), oriented 'polyamide ' (ONY), oriented polyethylene terephthalate 
(OPET) and the like thermoplastic resins, as well as resin films on which a thin film such' as of silicon oxide, aluminum, 
aluminum oxide or the like is deposited and metal foils such as of iron, aluminum arid the like. As occasion demands, 

to corona discharge treatment, flame treatment; plasma treatment;- ultraviolet ray treatment or the 'like surface' treatment* 
may be carried out. ' • ' 11 '■•*''*■ ' ■ '■ ■ < y !h ' : " 

[0115] Among these base material layers, flfms or sheets of pblyamides, polyesters or ethylene-vmy I acetate copol- 
ymer saponification products and aluminum foil ;a refuse din' alarge amount ih= packaging materials, and the resin com- 
position of the invention exerts excellent adhesive -^rope ■ ' " v ^ 

15 [0116] Regarding the laminate; various layers may be arranged in addition to the' polyol ef in resin composition layer", 
and" the' base -materiar layer. Illustrative ex amp les^h e re of 'include Sprint- iayer/wood-free cpaper/HrX/AI-deposited 
PET/HrX," Hj£b'PE/print Mayer/paper^ PET/HrX; - HpLDPE/pririt, layer/paperbbard/HrX/silica- 

deposited PET/HrX,' HpLDPE/print layer/paperboWd/Hr^ PET/HrX, PET/print layer/HrX, 

PET/HrX/mLLDPE, : " PET/print 'layer/HrX/mLLDPE, '- PET/HrX/EVOH/Hr^, PET/prinf -layer/HrX/EVOH/HrX, 

20 PET/HrX/AI/Hrx, PET/print layer/HrX/Al^irX, PET/HrX/AI-depbsited PET/HrX, PET/print layer/HrX/AI-deposited 
PET/HrX, PET/WrX/AI oxide-deposited PET/HrX,- PET/print I aye r/HrX/AI oxide- deposited PET/HrX,: PET/HrX/si I ica- 
depbsited 1 PET/HrX, PET/print layer/HrX/silica-deposited - 'PET/HrX, ' PET/HrX/AI-deposited PET/HrX/mLLDPE, : 
PET/print layer/HrX/AI-deposited PET/HrX/mLLDPE; : " PET/PVDC coat layer/print layer/HrX, . PA layer/PVDC coat v 
layer/fbriht' layer/HrX, PA' layer/PVDC coat layer/print layer/HrX/rhLLDPE, OPP/print layer/HrX,- cellophane/print 

25 layer/HrX and the like. (In the above, HrX: polyolefin resin composition^ layer according to the invention, PET: polyethyl- 
ene' terephthalate, EVO^ ethyiene-vihyl acetate copolymer Saponification pro resin, PVDC: fcplyvi- \. 
nylfdene* chloride resin "arid OPP: oriented polypropylene:) iV: '-w*^ .. rjtf m ■> c w. it> : ^* • . rs*\ 
[0117] ForcaVryihg-bbfmoldihgbf the lamina 

ing, heat sensitive adhesion ; calender molding; blow -mdldirig; 1 inflatioh r rno[ding^and the like methods can be used. Par-: 
30 ticulariy, considerable' adhesive strength 'irftpro^thfl'Saite» ? eajri Be obtained by^the extrusion laminating molding in v 
comparison with conventional counterparts. 

[01 18] A third embodiment of the invention : is a method fbrtfte production of a laminate, in which the polyolefin resin 
composition is laminated bti'a base material by •ext'rus76n f feminatihg molding: " r '& - • " : 1 * - -' j />; 

[0119] " The term extrusion laminatihg molding ras^sefc herein r means a rfiethdd ih=which r a thermoplastic resin is:-* 
35 heated and melted using an extruder and'exciuded through" a'T-clie* in the46rm-of-a membrane which sis-then put on var-^ 
ious films, foils and the like base materials, thereby ^ri7fn'g\ou^ formation of the membrane and its adhesion at the, 
same time, which is broadly -employed in the packaging ^ thetike fields making use of its- 

characteristic point in terms -of 'productivity. v r ' r ' ^ >fi u» r » - rj * ; ~V • r wu,z 

[0120] Regarding molding temperature in the extrusion laminating molding, it'is generally within- the range of from 
40 200 to 300°C'in the case of iiLDP'E and mLLDP E by cohv&nt'rahal Zie ; gler catalyst In view of moldability, but in the case 
of the polyolefin resin composition of the invention; its molding can be* carried 6 lit with in the range of from 200 to 350°C, r 
so that molding processing can be'effected l»itrtlh--a-brofttfViM^^6f-fr6m low temperature toihigh temperature molding, 
and high speed holdability can be improved withb'uf reducing adhesive • 1 r 

[0121] The reason for this is that, when the temperature exceeds 300 o C; conventional LLDPE- or mLLDPE causes , 
thermal decomposition, high speed rnbldab'tlity is reduced accompanied by the reduction of melt tension at the time of 
laminating and neck^in becomes large at the sarrie timefbut ih' the case of the-polyolefin'resih composition of the inven- 
tion, crosslinking reaction rnediated by the epoxy compound occurs at a temperature of 280^C or more and stable high 
speed moldability and low neck-in can therefore be generated: By rnolding at a high temperature of,300?C or more, ' 
adhesive strength for various base materials is sharply improved. • 
so [0122] - ' Also,' in the case of the extrusion' laminatihg molding,- the adhesive strength cariT.be farther improved by an 
ozone treatment in which ozone-containing air is sprayed on a melting film to effect oxidation of the melting film surface/ . 
. by a corona discharge treatment, plasma treatment, flame treatment or the like pretreatment on the adhesion side of 
the base material just before topping of the melting film or by joint use of the ozone treatment and surface treatment. In 
addition, one of the characteristics of the invention is that a laminate with no reduced adhesive strengtn can De pro- 
55 duced wlmbdt using ah anchor' coat agent. ■ w.-z^y*. 1 « 

[0123] According tb the laminate production method of the invention, it is possible to obtain strong .adhesive , 
strength within a broad range of from a low temperature region (from 200 to 300°C) to a high^temperature region (300°C 
or more)! When the production is effect d within the low terfiperature region, it is desirable to carry out an ozone treat- 
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20 obtained by subjecting the thus obtained, laminate .to a heat treatmentata temperature .of 40°C,or more and melting ? , ... 
point or less of the resin. ; r,j • - i;;-. .,•.„•• . " 

> " ■ 1 J ; c. • 1 . ■ . ii... ' f 

EXAMPLES 

25 [0125] The invention is illustratively described in the following based on inventive and comparative examples, but 



the invention is not restricted thereby. ^ • . v .. ; y , r:i .n. ■ - s j. 



(Test Methods) .. .- ■■■ v v "0' i ui:. v,\>{- 
30 [0126] 



Density: Carried out in accordance with JIS K6760. 
MFR: Carried out in accordance with JIS K6760. 

DSC measurement: A sheet of 0.2 mm in thickness was formed by heat pressing and a sample of about 5 mg was 
35 stamped out, kept at 230°C for 10 minutes, cooled to 0°C at 2°C/minute and then heated to 1 70?C at 1 0°C/minute, 
and the thus obtained temperature of the maximum temperature peak was used as the maximum.peak temperature 

Tm. . ■ ;; . ■ 

Molecular weight distribution Mw/Mn: A GPC apparatus (Waters -Model 150}was.u$ed, and ODCB of 135°C was 
used as the solvent. As the column, GNHHR-H(S) manufactured by Tosohwas used. _•>.-.. . ; , . . 

40 High speed moldability (DD): Using an extruder of 90 mm diameter (50 rpm) and under conditions of 800 mm T-die 
width and 120 mm air gap from T-die to roller, stability of the. melting film vyas observed by increasing its take-off 
speed at a low temperature region molding temperature of 280°C and at a high temperature region molding tem- 
perature of 305°C, and the maximum tolerable speed was measured. : - . . , ;,- 
Neck-in: Using the above extruder, a sample was molded in a film thickness of 25 urn at a take-off speed of 150 

45 m/minute, and the coat width on the base material ,was measured and, its difference (mm) .from the die width was 
•measured./ ■< . k . v , « - ; .• ■ i} „, Vtn ;•.,■>-•.;';,•; , •■ -v. 

, 'Adhesive strength : 'A . lamin ate; was produced by, laminating & film on a base material by extrusion laminating proc- . . 
•i ss under thesame conditions qflhe neck-in measurement.- 1 nth is case.-.usingSORB.EX-IJ Ozone Generator man> 
- ufacturedrby Softal,Japan,.a surface oxidation treatment was carried out by spraying ozone ., to the melting film on. 

so the entire base material width, from the base material side of T-die through a nozzle at.a concentration of .50 g/m? . • , 
and at a flow rate of 3 m 3 /hr. The thus obtained laminate was cut into a strip of 15 mm in width and 180° peeling 
was carried out at a rate of 300 mm/minute to measure its strength. . . , _ , . ,. H . . , ... ^ 

Water resistance: The strip sample of 15 mm in width prepared for the adhesive strength measurement was com- 
pletely soaked in hot water of 40°C by putting a sinker and kept in the hot water for 2 days. Thereafter, water ^ 

55 adhered to the sample was wiped out and the adhesive strength was measured by the aforementioned method. 
Regarding the base material, a biaxially oriented polyamidefilm (oriented nylon (ONy): "Harden, Film NljOO' man- 
ufactured by Toyobo, 860 mm in width and 15 urn in thickness) and a biaxially oriented polyethylene.terephthalate 
film (PET: Taikou Polyester Film FE2001* manufactured by Nimura Kagaku Kogyo, 860 mm in width and 12 urn in 
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thick hess) were used? - " 4 " r ' rf " * '* 1 '* v ' 

Transparency:* Usin£ a biakfally oriented polypropyiene ! film (b'PP) having a width of 860 mm 'and a thickness of 20 
um as the base material, haze of a laminate produced under the conditidhs described above was measured. The 
measurement was carried but in accordance with Jj S K?1 05. " ' *" . 

(Production of ethylene (co)polymer (P'-2)) t ' 

(1) Preparation of solid catalyst ' ' V . " ^ 

10 [0127] Under nitrogen, a catalyst preparation vessel (No. i ) eq uipped' with an elect romagnetic stirrer was charged' 
with purified toluene and then with^iB g of dipropoxyc^ 48 g of methylcyclopentadi- 

ene, and 45 g of tndecyialminum was" added keeping the "system 'at J 0 o C?After completion of the 

dropwise addition, the reaction system was stirred fori 6 hours by keeping it at SO^C'/This solution was named solution 

rs [0128] ' 1 Next, under Nitrogen' purified toluene was added W anbttier catalyst preparation vessel (No. 2) equipped 
with-a stirrer, and'the reafctioh'was carried'out by adding the solutibn: A and then aJfolOene 'solution of 6.4 mol hnethyla- 
I urn ihoxari e. ThMs was named solut"ron : B. ;u r ^ * ' C 1: - • " ; "■ ^ 

[0129] !r Next, "Under nitrogen, th^ jDrejDaration vessel (No: T) equipped with'a stirrer was charged with purified tolu- 
ene, 1 ,400 g of silica (manufactured by : Fiji Devison, grade # 952/<surface area 300 m?/g) which had been sintered in 
20 advance at 4'00°C for a predetermined time and theh~total Volume of the'solution B'in^thaf order; and the mixture was 
stirred at room temperature. Thereafter, the solvent was removed by nitrogen blowing to obtain a solid catalyst powder 
having good fluidity. This was named catalyst C. 
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(2) Polymerization of sample 

[0130] Using a continuous fluidized bed vapor phase polymerization apparatus, cbpolymerization of ethylene^with 
1-hexene was carried out at a polymerization temperature of 70°C and under a total pressure of 20 kgf/cm 2 G.,The 
polymerization was carried out by continuously supplying the catalyst C and continuously supplying each gas to: keep 
the gas composition in the system at a constant level, thereby producing a copolymer (P'-2). 

Ethylene-1-hexene copolymer (P'-2) _ 

[0131] 
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35 (a) Density: 0.911 g/cnr ■ - 

(b) MFR: 11 g/1'0 minutes' :; 11 1 ' 

(c) Molecular weight distribution (Mw/Mn): 2.6 

(d) Composition distribution- parameter Cbf : T/T9 

(e) TREF peak temperature:- 83V2, 9ft.5°C ::; V bs^r.:"' : 
40 (f) d - 0.008 log MFR:' 6.903 X = 4.0 ' \.Azv\^:: \-** v ■■ 

(9.8 x 10 3 x (0.9300 - d + 0.008 log MFR) 2 + 2.0"= '9.32) - i :? • " 



(Production of ethylene (co)polymer (P'-3)) 



45 [0132] ••' After replacing the atmosphere -with -'nitrogen, a stain less 1 steel autoclave equipped withr an agitator was 
charged with purified toluene. Next, butene-1 was added thereto and then a mixed solution of bis-1 ,3-dime- 
thyl(cyclopentadiehyl)zircohium dichloride (0.02 rhmoVa's Zr) and methylalumoxane (MAO) (MAO/Zr = .100 (molar ratio)) 
was added, and the mixture was heated to 1 20°C. Next, "the f polymerization was started by adding ethylene? By carrying 
out T hour of polymerization' while' effecting' continuous polymerization of ethylene and keeping the total pressure, eth- 

so ylene-butene-i copolymer (P'-3)was ! obtained: '\ r ' * •;*" 



'1 >iw c 

X, 



Ethylene-butene-1 copolymer (P'-3) 

[0133] ~ ' ■•■«,.-•..■ 

• (b) MFRf3.8 g/10 minutes * 
'(c) Molecuiar weight distribution (Mw/Mn): 2.3 
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(d) Composition distribution parameter (Cb): 1.05 

(e) TREF peak temperature: 94.7°C 

(f) d- 0:008 log MFR: 0:913 X= 2.0 . • 
(9.8 x-10? x (0:9300- d + 0.008.log MER) 2 :+:2.0i= 47) . - ' 

5 

- (Ethylene-butene^l copolymer (LLDPE: (P'))).. ' *- .< r • 
[0134] 

10 (a) Density: 0.913 g/cm 3 

(b) MFR: 8:6 g/TO minutes - v?-. ■•■ ...v. - ■ j — 

(C)Mw/Mn:3:5 . r . : . . ; ::; \ . 
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(Component(Hf)) • *■ r/vr:-',; - <. . ■ « • ~ ..■ - • r<: - . • : 

[0135] The following materials were used as the olefin copolymer having a functional group capable of reacting with 
epoxy group. H 

(111-1) Ethylene-acrylic acid copolymer (EAA) w Yukalon' A22TM" mfd. by Mitsubishi Petrcchemical . .. , , 

[0136] . : • , .1 . . : - ■ . : ■ V: ■ ' ' . " v«. .-/ - , y 

MFR: 7.0 g/10 minutes.: . • .v < , v. ,• , / r i.. » 

Acrylic acid: 8.5% by weight 



(III-2) Maleic anhydride modified polyethylene 

■,ii'.r.r,j i. ( -:ft f , . - (.i ,}!;r!;>)^ > , >r • _ ■ \ \ • 

[0137] . ; ■ ■ :- '»'.... u-:' Oipiirf •• /vn- ..•.'<• •» „ . 

30 MFR: 36.6 g/1 0 minutes 

Maleic anhydride: 0.09% by weight 

Example 1 ■ • - -j v 1 & ■"- oetrry^:. \\ v ( „- . ... ,, * 

^ ' ;■*■" -. f.-^< ."Or) .O P.^i'V." r-t'^::' j j.;. - ... ; • -; s ■■ ■ ■ ,' , 

35 [0138] * . As component (II); 0:5%- by weight of an epoxidated.spybean,.pij;("0-1 30 P M mfd. by Asahi Denka, molecular 
weight = 1 ,000) was added to the ethylene- 1 -hexene copolymer (P f -2) used as component P, and the mixture was melt- 
kneaded at 200°C using a twin screw extruder of 30 mm diameter to obtain a polyolefin resin composition. Using an 
extrusion laminator having an extruder of 90 mm diameter, a laminate was produced by laminating the thus obtained, 
resin composition on a base material by extrusion laminating process at a temperature of 280°C under conditions of 

40 800 mm T-die width and 1 20 mm:airgap,r while spraying ozone to the base. materia! side of the.melting film at a concen- 
tration'of 50 g/rr£ and at a flow, rate of 3 m 3 /hr. In thefqase. of Example 1 * the. formed film. showed small neck-in, and the 
thus obtained laminate exerted good adhesive property. In addition, reduction of adhesive strength was not found in the 
water resistance test. 



45 Example 2 

[0139] ' A'polyolefin resin fcompositipn wasprepared and a .laminate ; was produced therefrom, in the same manner 
as described in Example 1 except that 1 .0% by weight of the epoxidated soybean oil was added as component(ll). , ,. 
[0140] This composition showed good motdability, and the adhesive property and transparency were also good. 

50 

Example 3 

- «. ■ i ;vi ;«r..-i- - . • . - ; ' •. \ ' ' :'• }"r,t0 

[0141] * A polyolefin resin composition was prepared and .a, laminate was produced therefrom- in the same, manner... 
as describ d in Example 1 except that th ethylen -butene-1 copolymer (P'-3) was used as compon nt P. 
55 [0142] This composition showed good moldability, and the adhesive property and transparency were also good. 
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Example 4 
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[0143] A polyolefin resin composition was prepared and a laminate was produced- therefrom, in the same manner 
as described in Example 1 except that 0.5% by weight of an epoxidated linseed oil (molecular weight = 1;000) was 
added as component (II). 

[0144] This composition also showed good moldability, and the adhesive' property and transparency were also 
good. 

Example 5 



[0145] A composition was obtained by adding 0.5% by weight of the epoxidated soybean oil as. component (H) to a 
composition prepared by mixing the P'-2 and component (111-1) at a weight ratio of 80:20 and melt-kneading the mixture 
in the same manner as described in Example 1 . Using the thus obtained composition, a laminate was produced in the 
same manner as described in Example 1 , except that the ozone treatment was not carried out. This also showed good . 
r5 moldability and excellent adhesive property and transparency without carrying out the ozone treatment, 
i ') \%. . vijc-.TVif.*,; :. : t , rjy*.-i u . '■- .v'/O'.. \: mro Ml '..o j>^„>; ,v ;.-v '\,r ' ? 

Example 6 

[0146] A composition was' obtained 1 by Adding 0:5% by weight of the epoxidated soybean oil as component (II) to a 
20 composition prepared by mixing the P'-2 and component (111-2) at a weight ratio of 80:20 and melt-kneading the mixture 
in the same manner as described in Example 1 . Using the thus obtained composition, a laminate was produced in the 
same manner as described in Example 1 , except that the ozone treatment was not carried out. This also showed good 
moldability and excellent adhesive property and transparency without carrying out the ozone treatment. 

25 Example 7 

[0147] Molding was carried out in the same manner as described in Example 1 , except that the ethylene copolymer 
(P) was used as component P. Though the transparency was slightly inferior, this composition also showed good mold- 
ability and adhesive strength and the water resistance was also good. * 



45 
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Example 8 



[0148] Molding was carried out in the same manner as described in Example 1 , except that an in-line corona treat- 
ment of the base material was carried out at an electrode width of 600 mm and an output of 8 kW using a Corona 
35 Treater manufactured byToyo Pillar. By thep^ 

The moldability" and water resistance- we>e*'als'6 good? 'H)'^r^o^o :• i- = :> *<•';•: * ' - ; - > : "- v ■"■ ' 

Example 9 ' ' "' : - ';' T •' : - ' .i&rsT^i.' -r '? ■' -v v ', n. ■-• 

40 [0149] : Mofdihg was carried out in the same manner- as described in Example .ft except that the molding tempera-' 
ture was set to 305°G. By the addition of the epoxy compound,' molding at;300°C br/more .became possible, and good 
adhesive strength was' obtained; % :> t c-f«v.>L..-' . v,:v-r>o n? v.- ..>.?•>, •:>*:'>:' .* v ■ * .: ■. • ~ 



Example 10 

[0150] Molding was carried out in the same manner as described in Example 2, except that the molding tempera- 
ture was set to 305°C. The melting film was stable in this case too-, and the transparency and adhesive strength were 
both good:-'" "'.V" - : ' ' - ' c ' [ ' ^ • >■ y. 

-• - . ; >- •: •#.» ; * c •• ■/.' ■..-..: ,*' ■ - .. . * j , -.■./•{ ,0*. i \ .; /v. . ""»' 

so Example 1 1 

[0151] Molding was carried out in the same manner as described in Example 3, except that the molding tempera- 
ture-wasset to : 305°C: The meltinq film was stable in this case too, and the transparency and adhesive strength were^ 
both good. ' ! : ' - ' < " ■ ■< r- ^ ■ ; Vv. r 

Example 12 

[0152] Molding was carried out in the same manner as described in Example 4, except that the molding tempera- 
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ture was set to 305°C. The melting film was stable in this case too, and the transparency and adhesive strength were 
bothgood.- .■ ; - — - — - - ' , 

Example .13 ... . J. 1. . . / .. _ 



[0153] Molding was carried but in the same manner as described in pcample 5, except that the molding tempera- 
ture was set to 305°C. The meiting film was stable in this case too, and, though the transparency was slightly reduced, 
the adhesive strength was further improved. : ' ' '' -~* ,; ' v> r 

J ! 

w Example 14 ; * ]\ : ~ ' " ' • * 7 : ,~" "v: 

» 

[0154] Molding was carried out in the same manner as -described in Example 6, except that the molding tempera- 
ture was set to 305°C: The melting f Mm was stable in this case too. Though the transparency was slightly reduced sim- 
ilar to the case of Example S^the adhesive strength was further improved. ^ - - 



Example 15 



[0155] *" Molding was carried out in the same manner as~d escribed in Example 7; except that t the molding tempera^ - 
ture was set to 305°C. Though the transparency was. s lightly. reduce^,, g pod mo Idability, a nd adhesive .strength .were a 
20 obtained by this composition too, and the water resistance was also good. > 



Comparative Example 1 



i 



[0156] A laminate, was produced at a moldmg temperature of 280°C in the same manner as described in Example 
25 1 , except that the ethylene (co)polymer (P) was used^ajone without 'adding the epoxy corcipound of component (II). 
[0157] The neck-in of this case was larger than thVcase of theaddition of the epoxy compound, and.sufficien't 
adhesive strength-was not obtained top: — — — • : - — , -« - - ..... . ., 



Comparative^ Example 2 



[0158] An attempt was made tciprp.duce.a lamin^foat a_n^ 305°C using the resin composition 

prepared in Comparative Example 1. However, the meltiri^filrttwas^unstable by the P' alone due to thermal decompo- 
sition at 305°C, so that the film formation was not possible; i * 

35 Comparative Example 3 . . . ... . , .' ... , i\ 

[0159] A polyolefin resin composition was prepared and a laminate was produced therefrom, in the same manner 
as described in Example 1 except that 0.5% by weight of an un-epoxidated soybean oil was added instead of compo- 
nent (II). 

40 [0160] This product showed considerably large neck-in, and its adhesive strength was also insufficient. 
Comparative Example 4 

[0161] An attempt was made to produce a laminate at a molding temperature of 305°C using the resin composition 
45 prepared in Comparative Example 3. However, the melting film was unstable due to thermal decomposition at 305°C, 
so that the film formation was not possible. 

[0162] Compositional ratios of the polyolefin resin compositions of Examples 1 to 1 5 and Comparative Examples 1 
to 4 are shown in the following Table 1 . Also, physical properties of the obtained laminates and their molding tempera- 
tur s are shown in Table 2. 

50 



Table 1 



Example 


Component 


Amount of (P) 


Component (II) 


Amount of (II) 


Component 


Amount of (III) 




(P) 


(wt. part) 




(wt. part) 


(III) 


(wt. part) 


1 


P'-2 


100 


epoxidated 


0.5 


none 


0 








soybean oil 
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- • V Table 1 (continued) 





Example 


Component 
(P) 


Amount of (P) 
(wt. part) 


Component (II) 


Amount of (II) 
(wt. part) 


Component 
(ill) 


Amount of (III) 
(wt. part) 


5 


2 


P'-2 


100 


H 


1 


none 


0 




3 


P'-3 


100 


' * " . II ' ™ \ ■ • 




' hone 


• o v 




4 


P'-2 


100 


ep oxidated lin- 
seed oil 


0.5 


. , . none „ , 


, .0 _ ... 


10 


5 


P'-2 


80 


ep oxidated 
soybean oil 


0.5 


111-1 


20- - . - • 




_ 6 , 


P'-2 , 


,80 




, .0.5 


III o 






7 


P' 


100 


• ii . < 


-.-.v; : ,0:5, -i 


. - i none *. 


r • . 0; • > • 


f5 


8 


P'-2 


100 


u 


0.5 


none 


0 




9 


P'-2 


100 


II 


0.5 


none 


0 




10- 


" P'-2 


' iob 


". • . . „• • . >- 


••' Y : *' 


none * 


0 


20 


11 


P'-3 


100 


.n 


«=, ',0.5;. t .* 


5 ; r none 


r 0 




12 


P'-2 | 


100 


epoxi dated lin- 
seed oil 


0.5 


none 


0 


25 


, ...... 


.; »RV2r r .. 


80 


.epoxidated. 
soybean oil 


..... r 0,5 


_ 


20 


1 - " -14- 


1 P' : 2 v 


* 80 ' 




. 0:5' 


- ^- .|||-2' c 


■ 20. 1 




15 


p* 


100 


n 


0.5 


none 


: 0 




Comp. Ex. 1 


P' 


100 


none 


0 


none 


' — ; "0 


30 


Comp. Ex. 2 


P' 

s 


1 00 


none 


.0 


none 


0 




Comp; Ex. 3 


PV2 


••• . 100 


un^ep.oxidatedi 
soybean oil ok 


W 0,5 ,. ,;/„ 


• v;.ppne - 


,0- 




Comp. Ex. 4 


P'-2 


100 


u 


0.5 


none 


0 


35 




•• % /' i _ ; " . ■ 

• : *: ' rv j : 








..... ' 




40 
















45 






■ , **. ..• v.^iv .. :ii 

■ . .::>v !v.- > 


."J ' LC'..' r 0 1 

^»;V '.: » ■? 


... r, 


• f > T ' a "»..*) 
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" 1 ' ? ' f Table'2 " " r 








5 


Example 


■ Molding - - 
temp. 


• Highspeed 
moldability 


Neck- in 


- Adhesive-property (g/15 
mm) 


Water resist- 
ance (g/15 
mm) 


* TransDar- 
ency (haze) 






(°C) 


(m/min) 


(mm) 


/ONy 


/PET 


/PET 


/OPP 


10 


1 


280 


170 


143 


230 


470 


450 


5.1 


2 


280 


200 


120 


190 


510 


500 


5.5 




3 


280 


210 


131 


220 


430 


400 


4.8 




4 ; 


: 280 


! 190 ^ J 


5 156 : 


280 ' 


: 520 *. 


480 


5.3 


15 


5 


: 280 . T ; - 


. 160 


77 


3t0 


' 430 .. 


410 


6.5 




6 


280 '-;. f 


r i36y; t v .* 


88*~ 


"""" 220 


.* " ; "330, ; 


; 360 / : 7; 


— ;-5:9 




7 


280 7" 


; 180*..;; 


" 'i*3d rr 


- ' 240 > .;; 


450 


420 ::r 


• --V617 ;; ;v ' 




8 


280 v; 




* i ■• 


440* " 


580"." 


" 590 


~'->;5.2'->'V 


20 


9 


305 


M50/-7T 


122 * 


; : " "580 ;■ 


!" 810 


* " 800 ; 


V4.6 ' 




10 


305 ;[':'■■ 


";* 180-7- 


;78 ; 


2 6 P ' : 


980 ;. . 


" 950 V " 


"5:r - 




11 


305. v. 


j '2007 ^ 


126 


? " "520 T' 


770 ; : 


'780 ; 




25 


12 


"305 


.... ... g 0 - ... .... 


111 


"610 


830 " 


- 860 - 


" '47 




13 


305 


120 


53 


570 


880 


820 


6.3 




14 


305 


190 


91 


410 


680 


690 


4.8 


30 


15 


305 '* 


■■ T - , ' i -*190 * v "' : 


' < v 125 ; : ? 




'"■ ' 620 '• , 


- 670: 


5.7 < 




Comp. Ex. 1 , 


.280 




. .215. 


. tO' '• 




.. *1 .17. 


4.9 




Comp. Ex: 2 


- 1 '305 ' ■ ' 






v, : ~.jx«: (hot moldable) *-. : ». 








Comp. Ex. 3 


, "280;. ; 


,\ ■ .130 '-• ".: 

- ( :J ^- 1.".. . :* v 1 


223':: L 

»J ■ "JO- : ., 


? i*t- - " ^ «.*!*•; 


70 

' .' i - A J i 


n ; : 


4.7 


35 


Comp. Ex. 4 


305: 




X: t . '? 


J *ns--"i t r (not moldable) 








(Note). 
. *1: Not measured. 






ns.;;/.ir:- t.rij . .; 


..„■".-; / " ■ ;' ; ' 












" '..'.'V 




"»'J'i .•- 'A "O' r.'C" 


r'i ? if.-. : 







40 Example 16 

[0163] Molding was carried out in the same manner as described in Example 1 , except that P'-2 was used as com-; 
ponent P and melt-kneaded with an HpLDPE of MFR = 7 g/10 minutes and 0.91 7 in density by changing their ratio. By 
mixing the high melt tension HpLDPE, neck-in was sharply imp roved;- Also; the adhesive strength and water resistance 
45 were both good. 

[0164] v Compositional ratiosvof the polyolefin resin'compositions of Example 16 are shown in Table 3, and physical 
properties of the obtained laminates and thei^molding^temperatures are shown in> Table 4. 
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• .. : , Table 3, • , 






"L i : J 




Example 


P'-2 (wt. part) 


HpLDPE (wt. 
part) 


Component (II) 


Amount of (ll) 
(wt. part) 


Component (I'll) 


Amount of (III) 
(wt. part) 


55 


16-1 




;:.r,-;,.1G 


epoxidated soy-, 
bean oil 


? ^-v 


npne 






16-2 


v 70 


'"'■' y 3'0 • 




0.5 


"* none 


o. i..r 




16-3 


60 


40 


n 


0.5 


none 


P . 



20 
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Table 3 (continued) 



Example 


P'-2 (wt. part) 


HpLDPE (Wt. 
part) 


Component^ (II) 


Amount of (II) 
(wt.part) .„ 


Component (III) 


Amount of (III) 
.(wt, part) .... 


16-4 


40, 


60 


n 


0.5 . 


* none 


\J 


16-5 


30 ; 


70 


n > 


0.5 


none 


0 




*. i '■* '*' ■ * ■ • 

* r r viable 4* ; " " .t: ; 


• ' ' 

5. 


Example 


Molding temp. 


High speed 
• moldability - 


Neck-ih '•] 


7 . Adhesive property (g/1 5* r 
— — : — mm)- - 


Water resistr 
. a nee (g/1 5- 

* mm) '■ 


Transpar- ' 
. ency (haze) 






(m/min) 1 


(inm) - : 


/ONy ^ ! 


, /PEr- ! ' >: 


\ /PET J - 


■ /OPP 


16-1 


I 280 


>250 


120 ; 


250 - 


. i.. 490 ;: 


450 - 


: 5.3 I 


'.I 6 .: 2 1 ' 


; 280 


>250 


98 


270 


i 530 1 


500 - 


5.5 


16-3 / 


. 280 


180 


73 ; 


290 


! 520 :] ■ 


■ 530 


5.8 


16-4 


280 J 


140 - J 


63 


,J 260 ' * 


r 500 1 : ] 


; 540 


5.5 


16-5 


280 1 ; 


80 \ 


55 


J 240 ; 


. 480 : ' ; 


- 420 " 


: 5.7 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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INDUSTRIAL APPLICABILITY ' y - • r 'r 7 ( '~ "-T t " - " ' I u , 

[0165] : The invention ■: is a composition containing, a" novel ilineaf ethytene (cq j polymer having excellent physical 
properties and workability and good adhesive property : with base materials,- which- has a relatively broad composition 
distribution despite of the narrow molecular weight distribution, contains reduced amounts of low molecular weight com- 
ponents and amorphous components and thereforels excellent in mechanical properties, molding processability, opti- 
cal characteristics and' heat resistance. It shows excellent adhesive; st re ngtrr when -lam in ated with-a polyester, a 
polyamide, a metal.foilor the like by extrusipnjaminating molding, T-die molding, inflation film molding or the like means. 
Particularly, in the case of extrusion laminating' process, it renders possible high speed molding within a broad temper- 
ature range of from a low temperature region to a high temperatureTegion without using an anchor coat agent.which 
cannot be achieved by the conventional means, and a laminate having high adhesive strength can be provided. In addi- 
tion, since such a laminate is excellent in adhesive strength, transparency and heat sealing property and its content of 
solvent extraction components is small, it is suitable for use, for example, in various packaging materials and containers 
of food and clothing. 



Claims 



1. A polyolefin r resin composition which- compris.es •k-vc.'*;:;."^- n - . ' v . - '* **• 

* " 3 

resin component (^containing a linear ethylene (co)pplymer having (a).a density^, of, frpm-0.B6 to 0.97 g/cm , 
(b) a melt flow rate (MFR):of:from.0;0^to ; ;1QQ g/10 minutes, and (c) a mplecular.v/eight distribution (Mw/Mn) of 
from 1 .5 to 5.0; and 

component (II) comprising an epoxy compound containing two or more epoxy groups in its molecule and hav- 
ing a molecular weight of 3,000 or less, which is contained in an amount of from 0.01 to 5% by weight based 
: 7- on tfie total amount of- components, (0~and (II).", 7, •'- ~ ', ■ ; "* • . ^ 



2. j~The polyolefin resin composition according to -claim. 1 , wherein resin component (i). comprises. .5% by weiaht or 
; more of the linear ethylene (co)polymer and less than 95% by weight of other polyolefin resin/ ^ 

3. ;~fhe polyoiefin resin composition according to claim 1, further containing component "(III) comprising a compound 

-or olefin polym' r having a functional group capable of reacting with an epoxy group r in anamountof less than 50% 
by weight based on the total amount of components (I), (II) and (III). j 



21 ; 
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4. The polyolef in resin, composition according to claim .1-, wherein said linear ethylene (co)polymer further satisfies the 
following requirement (d): c ' v ... - .v ur'.'>: 

(d) a composition distribution parameter Cb is 2.00 or less. 

5 

5. The polyolef in resin composition according to claim 1, wherein said linear ethylene (co)polymer further satisfies the 
following requirements (d 1 ), (e) and (f): i • ." ... .... . «. 

'•(d') the composition distribution parameter Cb is from >\.08 tp.2.0; r , , 
io *->: (e) substantially plural number of peaks, are.present in -its eiutjon temperature-elution amount curve by temper- 

ature rising el ution fractionation method; and ., <;• :•'!"; li^-is i c -' 

(f) an orthodichlorobenzene-soluble content X (wt %) at 25°C and the density "cl and melt flow rate (MFR) sat- 
• isfythe following relationships:*-. . .-..-v. - :. . -.v r -- • •; •- .- - K • .-■ .■ 

5*.-. ' . i« :'v ■• -f .'v- ,\ i/o); / ri 

/5 (i) when d - 0.008 log MFR > 0.93, 

- X<2.0. • If : iMi 1 :. ^ * ,. r-v.JCi . ■. • -s-v ? -.- ■ ; • > • >:^r. 3 .•|n^::\^>'■.■ 

t; ■■-■ •■ •■ =o ^ • , :r *U :\ . o.. • =, , v j • 

(ii) when d - 0.008 log MFR < 0.93, . v vV - ■ , - , - / 
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X < 9.8 x 10 3 x (0.9300 - d 4- 0.008 log MFR) 2 + 2.0 . ,.. : ■ * - ■ . A: . i. , S| 



6. The polyolefin resin composition according to claim 5, wherein said linear ethylene (co)polymer is obtained by 
(co)polymerizing ethylene or ethylene with an ot-olefin having from 3 to 20 carbon atoms in the presence of a cat- 

25 aiyst containing at least an organic cyclic compound having a conjugated.double bond and a compound of a Group 

IV transition metal in the periodic table. 

7. The polyolefin resin composition according to claim 1 , wherein said linear ethylene (co)polymer further satisfies the 
following requirements (d") and-(e% ; m ,: • »t ? ,'- vt.-.pv .• ■ . ■ 

(d M ) the composition distribution parameter Cb is from 1 .01 to 1 .2, and 

(e') substantially one peak is .present in its.elutiqn 0mperature-elution amount curve by^temperature/ising elu- 
tion fractionation method. 

35 8. The polyolefin resin^ composition according;to v cja|m- 7^ wh^roiR said linear ethylene (co)polymer is obtained by 
(co)polymerizing ethylene or ethylene with, an: a-oieflQi having^ Eom>3 to 20 carbon atoms in the presence of at least 
one catalyst containing a ligand having cyclopentadienyi skeleton and a compound of a Group IV transition in the 
periodic table. 

40 9. The polyolefin resin composition according to claimjr^wherejr^/the-epoxy compound of component (ll) : i.s an epox- 
idated plant oil. 

10. The polyolefin resin composition. according to claimr3/wherei.n the compound or. olefin polymer of component (III) 
having a functional group capable of reacting with epoxy group is a compound or polyolefin resin having in its mol- 

45 cule at least one group selected from the group consisting otan acid anhydride group, carboxyl group and a car- 

boxylic acid metal salt. K .» . 

11. The polyolefin' resin composition aecording.to claim 1„ wherein said" polyojefin resin composition is a. composition 
for" extrusion -laminating use*' • . ». . ':« '*•■ V; , x - . .• ■ "'* « • 

so - v . •:. ■.. -~. xz : 

12. A laminate which comprises: at least: ■• >.\ . ..- m-.o- .j- -v ,. . ; .- v«- 
. - .2f= ;3 r0-.» . .i : . . ... -/ • f;. si,:v«^. «, 

a polyolefin resin composition layer comprising: , ; ; . »: i,:,-^. 

55 1 "resin cornponent>(l) containing a linear ethylene (copolymer that satisfies requirements. of haying (a) a 

density of from. 0.86 to 0.97 g/cm 3 , (b) a melt flow rate of from. 0.01 to 1 00 g/1 0 minutes and [(c) a rnolecular* 
weight distribution (Mw/Mn) of from 1 .5 to 5.0; and 
.' - component (II) comprising . an epoxy compound .containing two or more epoxy groups in its ; molecule and 
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having a hnblecular "weight of 3,000 or less," which is contained in an amount of from 0.01 to-5% by -weight; 
based on the total amount of components (I) and (II); and • ■;. , V '. L 

a base material layer. • ' ); ! '* 1 1 ■ - ; - 

5 

13. The laminate according to claim 12, wherein resin component (I) comprFses : 5% by. weight qrmore of the linear ethr* 
ylene (co)polymer and less than 95% by weight of other polyolefin resin. :- r " , 

14. The laminate according to claim 12, wherein said polyolefin resin composition, layer further, contains component (III) 
10 comprising a compound or olefin polymer having a ' functional group capable of reacting with epoxy group,, in an 

amount of less than 50% by weight based on the total amount of components (I), (H)ahd (III). 

15. The laminate according to claim 12, wherein said linear ethylene (co)polymer is:a,compound selected from. those 
which further satisfy the following requirements (d'), (e) and (f), or (d M ) and (e'): 



15 • - -. 1 ' ' ■ ' 

(d') the composition distribution parameter Cb is from 1.08 to 2.0, (e) substantially plural number of peaks are 
present in its elution temperature-elution amount curve by temperature rising elution fractionation method, and 
(f) an orthodichlorobenzene-soluble content X (wt %) at 25°C and the density d and melt flow rate (MFR) sat- 
isfy the following relationships • ' 

20 

(i) when d - 0.008 log MFR > 0.93, ■ ^ " • ' 

25 ■ (ii) when'd - 0.008 log MFR < 0.93, ^ r 1 - ■ ■ ■ ; - :■> ^ ■ , i: • 

X < 9.8 x 10 3 x (0.9300 - d + 0.008 log MFR) 2 + 2.0 , or \£ 

(d") the composition distribution parameter Cb is from 1 .01 to 1 .2, and (e') substantially one peak is present in 
30 its elution temperature-elution amount curve by temperature rising elution fractionation method. 

16. The laminate according to clairiri 12, wherein said epoxy compound of component (I l)'iis= an: epoxidated;plant oil. 

1 7. The laminate according to claim 1 4, wherein said compound or olefin polymer of component (III) having a functional 
35 group capable of reacting with epoxy group is a compound Tor pblyolef in resin having in its, molecule at least one 

group Selected from the group consisting of ah acid an hydride groups carboxyl group and a carboxylic acid metal 
salt. v " ' : ' " : ■• ,; ••• r^-^^^t^ic..::., . . v/r , . , : <• . 

18. The laminate according to claim 14, wherein said base material is at least one material selected from a plastic film 
40 or sheet, & metal foii, -paper,- nbri -woven fabric- and wov(e'n'fabnc;^ ; - - 

19. The laminate according to claim 1 8, wherein said base material is at least one base material among a polyester, a 
poiyamlde, an ethylene-vinyt acetate copolymer 

45 20. A method for producing a laminate, whicrv cbmpriseS extrusion^ laminating, on a base, mate rial, a polyolefin resin 
composition comprising: — 1 * ■ ■ • ' : - : 

resin component (I) containing a lihear ethyletie (co)pblymer that satisfies -requirements,of having (a) a density 
of from 0.86 to 0.97 g/cm 3 , (b) a melt flow rate of from 0.01 to 100 g/10 minutes -and h(c): a molecular weight 
50 distribution (Mw/Mn) of from 1 .5 to 5.0; and 

component (II) comprising an epoxy compound containing two or more epoxy groups: m .its. molecule and. hav- 
ing a molecular weight of 3,000 or less, which is contained in an amount of from 0.01 to 5% by weight based 
on the total amount of components (I) and (II). ">' -^u n^x, n'rw* <. 

55 21. : Ttie method for : ' producing a laminate according to claim 20, wherein said resin component (I) comprises 5% by 
wfeigrit'brmore of the" linear ethylene (co)pbiymer'and less than 95% by weight of other poly olefin resin. 

22. The method foV producing a laminate according to claim 20, wherein the. linear ethylene. (cb)polymer in. said poly- 
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olefin resin composition has a (d) composition distribution parameter Cb of 2.00 or less, and said polyolefin resin 
composition further contains component (III) comprising a compound or olefin polymer having a functional group 
capable of reacting with epoxy group, in an amount of less than 50% by weight based on the total amount of com- 
ponents (I), (II) and (III). 

23. The method for producing a laminate according to claim 20,wherein at least one side of a melting film obtained by 
heat-melting said polyolefin resin composition at a temperature not lower than its melting temperature and not 
higher than 350 C C is treated with ozone, and said extrusion-lamination is carried out onto the base material on 
which an anchor coat agent is not coated. 

24. The method for producing a laminate according to claim 20, wherein said base material is subjected to a surface 
treatment, and said extrusion-lamination of the polyolefin resin composition is carried out onto the surface-treated 
side. 

15 25. The method for producing a laminate according to claim 20, wherein at least one side of-a melting film obtained by 
heat-melting said polyolefin resin composition at a temperature not lower than its melting temperature and not 
higher than 350 C C is treated with ozone, and said extrusion-lamination is carried out onto a previously surface- 
treated side of the base material. • - ' . ^ 

' r * ■ . • * 

20 26. The method for producing a laminate according to claim 25, wherein said surface treatment is carried out on an in- 
line system. : \ ' , * ' v. * .V : - 

27. The method for producing a laminate-according to claim 24, wherein said surface treatment with respecMo the base 
material is at least one surface treatment amprig a corona Bischarge treatment, a plasma treatment, a flame treat- 
25 ment an electron beam treatment and an ultraviolet ray treatment ' : 
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